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Foreword 



In 1964 AECT(then the Department of Audiovisual Instruc 
tion of the National Education Association) publis))cd its first 
monograph: The Aut'mation of School Information Systems. The 
monograph* a book of readings edited by Don Bushnell was 
accomplished in cooperation with the newly farmed Association 
for Educational Data Systems. It was an early recognition of 
automation and computers as they were bcinPT used and were 
expected to be used in education and instruction. Since then* 
concern with computers evidenced by the membership of AECT 
has continued and grown* In 1972 a selected bibliography was 
published. Computer Assisted Instruction: A Selected Biblio- 
graphy compiled by Dennis Barnes and Debra Schrieber* 

The use of computers throughout our society has grown by 
leaps and bounds in the last twenty years* AECT is pleased to 
present this latest monograph* by Franz J* Frederick, in 
cooperation with the Educational Resources Information 
Clearinghouse on Instructional Resources at Syracuse Untver* 
sity. Director Don Ely. an AECT Past President and current 
member of AECT's Nonperiodic Publications Board, has been 
most helpful in the development of this publication. We allowt 
him a debt of gratitude, and a greater debt to author Franz J. 
Frederick* 

Most of us see a large role for the microcomputer in instruction 
in the years ahead* To help make that prophecy come true* this 
publication has been assembled for the educational community. 

Howat*d B. Kitchens 
Executive Director 

Association for Educational Communications 
and Technology 
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CHAPTER 1 
An Inside Look at Microcomputers 



Education is priviIcKcd to be a witness to a revolution more 
far-rcachinpr than that of the "printinpr press/' and not just a wit- 
ness, but potentially an intepfral partofthe revolution* This revolu- 
tion is the result of usinp; mierominiaturization teehniqucs to pro- 
duce genera' purpose eomputers affordable by many in our 
society. 

Current indications are that more ^nd more capability will be 
offered at moderate cost and perhaps some decrease in cost. The 
capabilities currently available for use in homes and schools rival 
those available in research laboratories just a few short years ago. 
Some of the more interesting possibilities include: 

1. Automatic control of the home environment* 

2. Home-based educational activities 

3. Home experimentation with ideas previouslyavailableonlyin 
advanced laboratories 

4. Access to information bases such as Dow-Jones* medical data 
bases, weather information bases, and information inquiry 
bases 

5. Home-based work activities (initially for handicapped 
workers but eventually for many others) 

6. The ability tocommunicate with anyone through a nationwide 
network of home computers 

7. Theabilityto review and order goodsand services through the 
home computer 

8. The ability to deal more directly and personally with the 
planning of one*s affairs such as estate planning 

9. Provision of special capabilities to enhance learning oppor- 
tunities for the handicapped 

10. The ability to simulate events and processes 

11. The ability to create one's own data bases— for example, to 
keep track of interesting articleSt tokeepahome inventory for 
insurance purposeStandto keep track of one's monthly budget 
data, 

'These possibilities just scrateh the surface of the potential repre- 
sented in bringing the computer into the home and scKool. 

1 
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Witl» .spouiul uet*i?.s.s<)riLss the cotntJUtiT t'lni iu>w draw ohihorato 
(utlornl iniu>^os(inuhHliit^ animated iiitit>^os); spi^ak u.sin>^ voualih- 
lurion limited only by the uoni|)iitor\s .stor»i>^o t^paeo: linttMi to ami 
"nndtTstaiKr* up to (54 wonls; play and tTcatc nuiltivoicu masiuul 
compositions; and provide HophiHticalod capabilities for typing. 
oditin>^. and formaltin>^ lottors and dociimonts. With a homo w>m- 
putur oni* L*an control and operate a robot* control other mechani- 
cal dcvicL^ s»ich as ftirnaces an<l humidifiers, and create «f>ccial 
character seta in order to learn other lan)fiiu>^es. With a digital 
t^ihlet one can recreate a drttwin)^ and then modily it tising n 
"drawing editor** pro>^ram With adi>^ital plotter one ean <lraw in 
Color on paper for use in papers, booksi, or jis >cimcral artwork* 

In the past several years the list price of the avera^^e "neat" 
ehilds toy has increa.sed from about $9,95 to about $49,95, With 
that^hift in price and the advent of microminiaturiml electronic 
cireuiLs* one may readily find toys that talk with small but interest- 
ing vocabularies. Examples are talking calculators nnd spellinf? 
frames. The interest of children in robots hasspawned a whole new 
area of children s toys ransjinf? from radio controlled race cars to 
.small robots complete with microcomputer control units which 
can be pro^^ramed to do various things* 

Even the old standby mechanical devices— stove* washer, dryen 
automobile* etc, --are now fair prey to the engineers who want to 
use microcomputers to simplify things and at the same time give 
products greater capability- As it turns out. using a microcompu- 
ter also frequently reduces costs. 

What Is a Microcomputer? 

Now that is really a knotty question! At one time it meant a very 
small computer of very limited capability. Today, a small compu- 
ter frequently has more power and usefulness than some medium- 
sized computers of just a few years ago> 

Frequently the term microcomputer refers to a computer that 
costs roughly $300 to $6,000- In addition* the major computational 
capabilities are concentrated in one electronic component called a 
"chip,"Generally* a microcomputer can not only do computations 
lut can also communicate with terminals and store relatively 
large quantities of data. Memory on a microcomputer usually 
ranges from 4K (enough space to store about 4*000 characters) to 
about 64K (about 64*000 characters). Newer versions of micro- 
computer chips can control (or address) up to several million 
memory locations (or characters)* 
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Microcomputers* worCtHimilarixed through kit Tr(finufuoturcrH 
over a period of flome4 yeara^NiW many of the kit manufacture rrt 
aro disappearing from the ficcne—eithcr quitting the bumnoHH or 
making only fully usaembled comp'uteri*, Naturally insomeciiHCH 
prices have gone up(frequentlyao has quality and performance). 
Several large manufaeturing and retailing organizations have 
entered the marketplace with what are tcjrmed "appliance*^ eom- 
puters* These computers generally areeomptete baHie con^putert* 
in one package ^vith possibly one to three pluf^-in units (video 
aercen.tapo reccrder. or keyboard). The priee ranges from $300 to 
about $1,600 dep^'ndingon the extra features built in. In all eases, a 
high level English-like programing language (usually :MSIC) is 
included in permanent memory '(Read Only Memory, ealled 
ROM). The regular user memory in a mierocomputer (Random 
Access Memory^ or RAM) will lose its eontents when the com- 
puter is turned off, The ROM murhory (permanent memory) 
makes iii": high level language available when the computer is 
turned on. 

The fundamental functions of the major parts of the ''applianee" 
computer are: 

• Memory— allows you to temporarily store and use programs 
and data. 

• Keyboa^'d^-allows you to 
—enter programs 
—enter data 

—enter data under control of a program, 

• Microprocessor— carries out the instructions contained in the 
program. 

• Videoscreen— allows you to see the results of programs^ 

• Cassette recorder— allows you to 

—save programs and/or data from ecmputer memory for later 
reuse 

—reload programs and/or data into the computer's memory for 
reuse. 

Let's take a more in-depth look at the internal composition of a 
computer A computer in general has: 

• A central processing unit— a device which performs the fun- 
damenUl computations, 

• A deviceordevices{cIock) which determine the communication 
sequences or orders within the computer. 

• A "bus"— a set of plugs or receptacles into which extra devices 
may be installed in order to provide extra capability, 

• Memory 
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—Uiintlom acceSM memory ( RA M ) and 
— RoatI only memory (ROM). 

• Interface(s) 

—Tcrwimil inttrfitcr allows the computer to aimmunicute with 

a videoflcreen and keyboard* 
— C'i*w/f(* ittterfacv allows the computer to^iitore programs and 

data on audioca^tsctte for later reloading? into the computer 

for rouse. 

--Diak inlerfacf (frequently called a '^controller*') provides the 
capability to **tore and retrieve projframs and data very 
quiekly and allows access to any other piece of data* 

—Keal tvorld i^onlrol iutcrfaciit^} allows control of furnacest 
thermostats* burf^lar alarms* robotSt etc* 

^Sprriitl i^peerh {ttterfaiTu allow the computer to talk and to 
"understand"* some human speech* 

—rrittter interface allows the computer to provide relatively 
complete control ofaprintinfcdevice in order to list profcrams 
and print results proj^rams* 

• Power supply-^-provides all the power needed to operate the 
main portion of the computer* Frequently devices added to the 
computer {e*{r* * disk systems and printers) are required to have 
separate power supplies usually built into the accessory* 

With the advent of the appliance or home eo: ;puter* the defini- 
tion of what is in a computer varies from manufacturer to 
manufacturer* 

The followinjrdiajrrarns represent jrraphicallyeach of two gen- 
eral configii^tions of applianee microcomputers* Pifpire 1 shows 
asej/-contained appliance microcomputer* In this type of configu- 
ration the *Snterfaees*'' which allow the microcomputer to control 
the accessories, plug directly into the keyboard microcomputer 
packaj^e* Figure 2 shows an appliance microcomputer that 
requires an *'expansion box**' The interf:ices contrblHngthe acces- 
sories are plugged into the e*xpansion bdx in this configlkration. 

The possibility of home or personal computers became an eco- 
nomic reality when fhe capability of recording computer data on 
audiocassjttes was developed* Audiocassettes are inexpensive and 
many people already own cassette recorders of sufficient quality 
for use on home computers. Audiocassettes desifcnated C-60 (30 
minutes per side) can typically hold more than 100*000 charactf^rs 
of data Jt cant however* take from 5 to20 minutes to record or play 
back a substantial-sized program* I n a classroom* that amount of 
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Figure 1, ''Self-contained'' Microcomputer with Accessories 



time to load a program can severely restrict the number of differ- 
ent programs that can be used inaclassP^i"iod.Thecost thought is 
obviously minimal With audiocassettesoneciinnotget a particu- 
lar piece of data from the tape without "reading*^ all preceding 
pieces of data; in other words* one cannot randomly access data on 
a low-cost home version of the audiocassette recorder. 

The most cost-effective high speed random acces*5 data device 
currently available is the **floppy disk/' The floppy disk is also 
called the floppy diskette. One size floppy diskette is 5Vi" and 
resembles a 45 RPM record; it is very thin (hence floppy) and has 
two sides coated with a magnetic oxide surface similar to audio- 
tape* Data are recorded in concentric circles or paths (from 35 to 
77depending on the diskette size— 5 1^" or 8"). Small diskettes may 
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Accessories 



hold from 50,000 to in excess of 300,000 characters of data on just 
one side, tf a disk drive (the mechanical device used to record or 
play the diskette) can record or play both sides or surfaces of the 
diskette, the numbers of course^ouble. A large pro-am which 
would take 5 to 20 minutes to load from cassette tape would 
typically load from diskette in about 5 to 30 seconds and any 
program on the diskette could be found and loaded in about the 
same amount of time. That would effectively allow a teacher to 
demonstrate a fair number of pro-ams in one class period. The 
diskettes range in cost from roughly $5 to $8 a piece in single 
quantities and the disk drives range in cost from about $4QP to 
$2,600 dependingonsizeandthecomputer on which they would be 
used. Some kinds of programs are maximally effective only when 
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used on dlsk-biLscd TnicrocomputcrK. Pur example, equipment 
inventory aystcmHt equipment sehe<lulint( systcmH, citmputcr* 
manai(cd instruction systems, and information retrieval systems 
in t(cncral would require the use of at least one floppy disk drive 
and frequently are much more useful with two drives* 

What Is a Program? 

The computer is essentially a device with no brains. It has a 
built-in set of actions which it can carry out* and requires a list of 
instructions in order to perform a useful task* Each instruction on 
the list ma^ require the computer to perform one or more of its 
built-in actions* If the list of instructions contains a mistake then 
the computer will generally blindly make the mistake* Such a list 
of instructions is called a program* 

The set of instructions a computer can understand- is called 
*'machinclanfcuage*"UnfortUnatolyi machine language is not very 
easily readable by a human* All programs are ultimately inter- 
preted by the computer as machinelanguage* It follows, then, that 
some programs ^re not necessarily written directly in machijie 
language: in fact»*7nost are not. Mest programs are actually pre- 
pared in either "assembly language*' or a "high level" language 
and then automatically translated by the computer intoa machine 
language version which the computer can perform* 

The range of programs which can be written may be character- 
ized as follows: 

Machine language— the fundamental built-in set of actions for a 
particular computer not easily learned by users* 
Assembly language— asimple language people can understand* 
used for preparinga list of instructions for the computer. It is itself 
a program and it gives the user the ability to write a simplified list 
of instructions(aprogr^) which issubsequently translated intoa 
program made up of machine language versions of the instruc- 
tions. Assembly language is somewhat difficult to learn. 
High level languages (e*g*. BASIC. PASCAL, FORTRAN, 
COBOLt et<;*J— an English-like language designed to make it 
relatively convenient for a person to prepare a list of instructions 
for acomputer* It gives the user the ability to prepare avery easily 
understood list of instructions (a program) which is subsequently 
translated into a machine language version. High 1^^' languages 
are generaly much easier to use* 

User programs— lists of instructions which are then translated 
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by another program (an aatiomblor or hijfh lovcl kinjfuajic) inU) a 
machine lanfo^ago vcraton. 

The next chapter will cxploro the jfoneral availability of Ian* 
(fuaRoson microcomputers* 




CHAPTER 2 
Computer Languages for Microcomputers 



Computer lanpruages aro generally written in one or nnorc of 
three basic fornns: (]) as an interpreter, (2) as a connpilen (3) as a 
senniconnpiler. 

A lanpiiiage innplennentcd as an interpreter is usually very con- 
venient to use. At one nnonnent one nn ay be constructing a propfrann 
and in the very next instant actually executing the progrann. This 
allows very quick developnnent of progranns. The disadvantage of 
an interpreter is that a considerable part of nnennory is required 

for the interpreterand it ia needed for both progrann^onstruction 

and execution of the finished progrann. Very often an interpreter 
will require 8K to 24K of nnennory space (rennennber K nneans 
thousand). 

Appliance connputers usually are designed with a particular 
language built in (that is. pernnanent^y available in read-only 
nnennory— ROM). Sonne appliance connputers allow the user to 
'^conveniently'* change the language by changing the ROM (nota- 
bly the Apple II and the Sorcerer). The connnnonly available lan- 
guage is BASIC in ROM and it is in the fornn of an interpreter. 
Presunnably this was done to nnake the language nnaxinnally easy 
to use. 

Other languages may be called into use fronn eassette tape or 
diskette. These languages will be used in the randonn access 
nnennory (RAM). While this proeedure is eonvenient and useful it 
reduces the annount of randonn access nnennory available to hold a 
progrann written in that language. Such a language nnay Y<i an 
interpreter^ a connpiler* or a sennieonnpiler. Now let's nnove on to , 
connpilers. 

A language innplennented as aconnpiler is definitely less conve- 
nient to use. One uses a progrann called an editor to create a 
progrann file (a list of instruecions). The connpiler is then invoked to 
convert the progrann file into executable nnachine instructions. A 
''run-tinne" package is then used to execute and support your pro- 
^. ann. A ''run-tinne" package is a set of snnall progranns attached 
autonnatically by the connputer to your progrann. They perfornn 
specialfunctionswithrefepecttotheconnpilerlanguage. If anerror 
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is found when the protrram bus finishwl runninjr* the cntiro r>ro- 
cosrt irtrcpeiitod inortlerUiconootthoorror. As you can see* it is not 
u rOiilly convcniont arrunffcment* l)Ut compiler lanfruiigcs fro- 
Ouontly make up for inconvonicnce by boioff more powerful An 
iulvantajre is the fact that "run-time" packaKCi* typically run 2K to 
8K in size* a t^ignifieant reduption in memory cooKumptioj, This 
me;ln^^thatlarKerpro^^ramscanbe constructed and used* Another 
major advantage is that compiled program^s are pjenerally orders 
of majrnitude faster in execution* 

A semicompiled language requires the same arranj^emont as 
compilers to develop a program. Because this form of language is 
not a true compiler* the resulting program frequently executes in 
about the same amount of time as required by a good interpreter 
The advantage is in memory space saving. Semicompiled use 
about the same space as compilers and also use a "run-time" 

— package* - - _^ 

A language is generally chosen on the^ basis of one or more of 
these concerns; 

• cost and availability 
convenience in program development 

• special programming features 

• speed of execution 

• sizt of programs which can be developed and 

• availability of existing programs written in the language. 

It should be noted that in the case of "appliance*' computers* the 
choice may be de facto— that is, a language (usually BASIC) may 
be built in. With most of the appliance computers* one may choose 
to use another language or languages. 

Another very useful large program is called the disk operating 
system (DOS). It usually allows one to control and effectively use 
the disk drives through simple commands. Usually languages 
which can store and retrieve programs through the disk operating 
system are available. Frequently the languages allow retrieval of 
data on a random access basis. That is to say* a program could 
. retrieve any piece of data from disk as rapidly as any other piece of 
data- Such a procedure is in sharp contrast to sequential access to 
data where you have to read through a number of pieces of data 
until you find the one you want Random access to data would be 
extremely useful in inventory control programs^ information 
retrieval programs* and scheduling programs^ to namejust a few. 

Nowlet*s take a look at what is generally available for several of 
the appliance computers in wide use. 



1/ 



Computer Languages 



APPLE U 

The Apt^le II microcomputer iineH tlio (;r)02 prtK:eK«or chip its its 
central proce«rtor unit (CPU), 

The Apple II hiia available a mini-aH«emblcr in ROM* Two 
rather more complete and 3ophi«ticiiU;(l pro^fram— a text etiilor 
and an aasembler— are available from sources outside the Apple 
company. 

The Apple II hius been .supplied with Intefjer BASIC in ROM 
although currently it may be obtained with the floatinf? point 
BASIC called Applesoft (also in ROM), Applesoft BASIC ia avail- 
able on casscttet diskette, and (as indicated above) in ROM, Of the 
two BASICS, the Applesoft BASIC is more flexible and poten- 
tially more useful The Applesoft BASIC is more compatible with 
the BASIC pro^frams published in the microcomputer maj^azines 
. andjournals, _ _ _ 

PASCAL is available for the Apple II from Apple and requires 
48K of memory and one or more disk drives. The version of PAS- 
CAL offered is the University of California San Diego (UCSD) 
PASCAL. Useofthe PASCAL language on the Apple ia not as easy 
or convenient as using BASIC but there are some applications for 
which PASCAL is more suited than BASIC, The Apple PASCAL 
provides its own disk operating system as part of PASCAL, 

An independentsoftware producer currently offersaeomputer- 
assisted instruction language called APPLEPILOT (aversion of 
common PILOT) for use with cassette or diskette. 

Another software company offers the language FORTH in a 
restricted version for the Apple* FORTH is a language which 
would probably be most useful in a class on programing. 

The list processing language called LISP is offered by an inde- 
pendent software eompany for the Apple II, A^aint LISP would 
probably be most useful in special problems dealing with lan- 
guage manipulation or in a class on programing. 

The manufacturers of the Appl^ II provide their own disk oper- 
ating system called DOS 3,2, The Applesoft BASIC and the disk 
operatingsystem were written by iwo different organizations and 
consequently the resulting combination can be somewhat ineon- 
venient to use. 1 

One independentsoftware prodiicer does offer modi fieat ions to 
the Apple disk operating system and a special disk controller 
I n terface which allows the A pple 1 1 to access files stored on ^ CP/M 
diskette,Thiswouldtendtobe useful mostly for text-oriented files 
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or BASIC projfram files. 

Another independent software f^roup offers a completely new 
disk nporatinKflysitemt file mana^tir, BASIC editor* and asHemblcr 
for th(! Apple IL It appears that the system may be more con- 
venient to use— that Is. easier to learn and use on aday*to-day baaiSt 
This dlflkoporatinjfsystem is most useful with48Kof memory and 
of courso requires a disk drive. 

One of tlio major softvi^aro companies* Microsoftt has developed 
an excellent line of BASIC interpreters and compilorst 
FORTRAN compiler* COBOL* and an assembly language system 
for use on Z-80 based systems, Alas, the Apple H is 6502 based. 
Microsoft has announced availability of the Z-SO SOFTCARD 
vi^hich plufcs into the Apple II and can then operate as a Z-80 
machine or a 6502 machine, Microsoft also supplies a modified 
CP/M disk operating system, two BASIC interpreters (one has 
built-in color graphics commands)t and a set of special utility 
programs. This CP/M sysiemcannot read progr?ims or data from 
other CP/M disks. The utility programs allow transfer of pro- 
grams from the Apple II CP/M to other CP/M-oriented computers 
through RS-232-C interfaces and a cable. 

TRS-80 (Level I and Level ID 

The TRS-80 microcomputer uses the Z-80 processor chip as its 
central processor unit (CPU), 

Radio Shack, a division of Tandy Corporation (manufacturer of 
the TRS-80), offers a cassette-oriented editor and assembler. The 
editor and assembler are useful but until recently were not availa- 
ble for use with the disk system. At least two software companies 
offer modifications for the TRS-80 EDITOR/ASSEMBLER 
which allow its use with the disk system. 

The TRS 80 offers two levels of BASIC, Level I BASIC is an 
integer BASIC and comes built in on the least expensive machine. 
Level II BASIC isa floating point BASIC with most of the desira- 
ble features of an extended BASIC, The difference between an 
integer BASIC and a floating point BASIC is in the ability to 
handle large numbers and.theaccuracy of manipulating numbers. 
Floatingpoint BASIC is the most useful in thisregard: When level 
II BASIC is used with the disk operating system, it becomes a 
user-convenient lanj^age with a comprehensive set of features. 
The manuals provided by Radio Shack for their BASIC languages 
could well be used as a standard for user manuals in general. 
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One intlopentlont" Hoftwrirc company offcrn a ojwsotte-oriontetl 
Level HI BASIC for the TRS-80 which providow nnoHt of the 
extended features of the TRS-80 disk BASIC and provides Honne 
very nice f^fraphici; eonrmnands. It \i^ used only witli a oasietto 
systenn and wns designed by the sanne noftv^are connpiiny that 
prepared the TRS-80 Level II BASIC for Radio t^hack. 

A eonnputer-aasisted instruction lanKuaKo (PILOT) is available 
in both a cassette and a diskette version for the TRS-80 from an 
independent software producer. 

A version of MUMPS language is being prepared for use in the 
CP/M disk operating system and should be^available then for the 
TRS-80. The MUMPS language is a very flexible computer- 
assisted instruction language which was developed originally in 
the medical field. It has been expanded and now represents a good 
alternative language for computer -ass is ted instruction purposes. 

A small version of the language FORTH is available in both 
cassette and diskette format for the TRS-80 from an independent 
softv^are company. 

The language C (a Bell laboratories development) has been 
produced in a limited feature version for use on the TRS-80. Some 
of the features of C implemented in TINY C do not follov^ the 
normal conventions. The primary use for TINY C would be the 
teaching of programing languages. The documentation manuals 
are superb. 

A limited-feature version of PASCAL calledTINY PASCAL is 
also available for thpTRS-80. The primary useof TINY PASCAL 
is for teaching programing and experimenting with extending 
and modifyingT!NYPASCA-L. This version issuppliedinaform 
that allows one to recompile the language and thus extend its 
capabilities. 

Both TINY C and TINY PASCAL are designed to be used with 
the TRS-80 disk ^stem. 

A comprehensive version of FORTRAN compatible with 
FORTRAN IV is available for use on the TRS-80 disk operating 
system. Companion programs available include a linking loader^ 
an editor, and a macro-assembler. FORTRAN and the linking 
loader are available from Radio Shack. ^ 

The TRS-80 has a very useful disk operating system which was 
designed to work conveniently with the language BASIC. In fact» 
whenyou get TRS-80 DOS you alsoget increased BASIC language 
capability. 

All of the above disk-oriented languages are based upon the 
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TRS-80 disk operating system (TRS-DOS). A widely used disk 
operating system called CP/M is available in a special version 
(nonstandard) of CP/M for use on the TRS-SO. It requires no 
physical modifications to theTRS-80 system. A number of editorst 
assemblersi text or word processorst and languages have been 
adapted for use with this version of CP/M* It should be noted thEt 
not all programs available for CP/M will run on the nonstandard 
version. Be sure to check before purchase. 

StandardCP/M can be used on aTRS-80if one installs modifica- 
tions offered by either of two independent companies. Such modi- 
fications typically void the Radio Shack warranty. It should be 
noted that availability of standard CP/M for use does allow use of 
most of the materials available both from users* groups ancl/or 
from commercial firms* 

CP/Mt at least in the nonstandard version, is available through 
several independent software brokers. If one has CP/M available* 
a whole world of languages and applications programs can be 
acquired and put to use* 

The UCSD version of PASCAL is available for use on the TRS- 
80. It requires 48K of memory and is most utieful with two-disk 
drives. It provides its own disk operating system. The UCSD 
PASCAL isconsidered to have a very useful set of features gener- 
ally considered important to PASCAL. Some minor bugs {errors 
or problems) have been reported. It is possible to program around 
the problems. 

A version of the language PASCAL is offered which operates in 
the CP/M disk operating system. This version of PASCAL is 
relatively complete. For those who want to provide instruction in 
computer programing, PASCAL i^ a must for two reasons: 
PASCAL is becoming a widely used language and PASCAL can 
also be used to teach aspects of compiler writing {that is, other 
languages m^ be created in PASCAL). The CP/M version of 
PASCAL{nottpbeconfusedwith the UCSD PASCAL) bvery fast 
in comparison to the UCSD PASCAL. 

A comprehensive version of FORTRAN for CP/M is also 
offered. FORTRAN would probably be most useful for those who 
want to teach programing;br who learned to program in 
FORTRAN. There are a fair number of programs written in 
FORTRAN that can be adapted very handily to operate on a 
microcomputer. 

Another version of the language C has been released for the 
TRS-80 andjs designed to operate in a CP/M disk operating 
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Byiitom. It was implcmcntotl as acompllor. While thisC compiler i» 
not OH complete as the BELL laboralorie£i ven^ion* it is quite 
respectable, 

A complete version ofC forCV/M hanal^been devt^lopcd* [ttilso 
l5 implemented as a compiler and is exeellent^ It does, however, 
tuke 60K of memory and aa auch will not operate on a TRS-80 
system unless major modifieations are made to the TRS-80, An 
adapter kit is available from an independent company for sueh 
modifieation. 

The company that created Level II BASIC also offers an exeel- 
lent extended BASIC eompiler for use In CP/M, 

Avery nice business version of BASIC names CBASIC2 ia also 
offered for the CP/M disk operating system, CBASIC2 is a semi- 
eompiler and thus runs somewhat slower in final exeeution of a 
program. 

One of the most well-known business lanpruages for eomputersis 
COBOL, VersionsofCOBOLareeurrently available for useon the 
CP/M disk operating system. The main uses for COBOL on a 
mierocomputer would be to teaeh programing and to use existing 
COBOL programs. 

The standard CP/M system jneludes both a texteditor (ED) and 
an assembler. A limitation of the assembler is that it generates 
8080 code rather than Z-80 maehine eode. The documentation for 
CP/M and ED needs eonsiderable revision to make it easy to use. 
Once CP/M and ED are mastered the power made available is 
impressive, 

SORCERER (by Exidy) 

The SORCERER mierocomputer uses the Z*80 processor ehip 
as its eentral processor unit 

The disk system normally recommended by Exidy for useon the 
SORCERER is the MICROPOLIS-The eompany which produees 
the MICROPOLIS disk systems offers a disk operating system 
ealled MDOS. an extended BASIC (interpreter), an assembler* 
and an editor. The extended BASIC was produced by Mierosoft. a 
m^or software produeer for mierocomputers. This BASIC isnot 
totally compatible with other Mierosoft BASICS. 

The CP/M disk operating system is available for use on the 
SORCERERin either small(5 1/4") ot large (8") diskformat. With 
the ability to use CP/M eomes the availability of sueh languages as 
FORTRAN, PASCAL, ALGOL, COBOL, and a variety of 
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BASICS— both compilcri* ami inUirpreUirs, Almost till of the pro- 
grumi* avuiluble under CP/M will run on a SOllCKIll^R with 
CIVM* Kffcelivc ui*c of CP/M requires about 48K of memory and 
two disk drives* 

TheSOKCEKKHis very attractive for word processinK because 
it offers upper and lower case and shows ^0 lines x 64 characters 
per tine* A variety of word processor programs is available under 
theCP/M disk operating system* 

OHIO SCIENTIFIC (OSI) 

Thifl manufacturer has several lines of microcomputers* The 
modetoffered in the same class as TRS^SO. APPLE, SORCERER, 
and PET is calledC4P; the disk version is called the C4P MF. Both 
models feature the use of the 6502 mieroprocessor chip* 

The BASIC available in these two models is a Microsoft BASIC 
with nine digits of preeision; it is one of the fastest Interpreters 
currently implemented on microcomputers* 

TheC4P MF offers a basic disk operating system and has avail- 
able an editor and assembler. Because the C4P MF does not use the 
Z-80 or 8080 computer chips, CP/M is not available* 

Ohio Scientific does market a line called theXhallenger III 
series.TheChaltenger III series has three microcomputer chips in 
each computer, thus allowing the use of a wide range of software. 
The three processor ch i ps are the 6502, the 6800. and the Z-80* As 
one might expects the Challenger III disk system can indeed use 
CP/M. OSI can provide CP/M. an editor^ assembler. Microsoft 
BASIC (interpreters). FORTRAN compiler, and COBOL. The 
availability of CP/M for theChallenger III series makes it possible 
to use most of the generally available software prepared for use 
under the CP/M disk operating system. 

CBM/PET (commodore) 

TheCBM/PET microcomputer uses the 6502 pr6cessor chip as 
its central processor unit. 

Commodore Business Machines manufactures the PET micro- 
computer. It contains a ROM BASIC (8K) by Microsoft. 

Several independentsoftwarecompaniesoffer assembler/ editor 
systems oriented toward cassette tape. 

One company offers a macro-assembler/editor system on either 
cassette tape or disk for the PET* 
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PKTKOllTU, a stack^oricntcd compikT lanRUaKc. is offered 
independently for rKTs with cassette drives. The CUM/l'KT disk 
system eomes with :idisk operating system (DOS) and itsowntUsk 
UASIC. 

ATARI 800 

The ATARI 8()0 microeomputer uses the G50il processor ehip as 
itH central processor unit 

The ATARI 800 comes with ROM HASIC containing color iira- 
phics eommands. 

ATARI also offers a disk drive withadiflkoperatin^^system and 
a disk BASIC. 




Figure 3. Texas Instruments TI 99/4 Microcomputer 
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TI 99/4 (Texas Inatrumcnt) 

The TI 99/4 microcomputer 13 the only cvirrently produced 
appliance microcomputer boaed upon a 16 bit processor chip (the 
TMS9900), ^ . 

Currently no assembler/editor systoma have been reIea9<Kl. 

The Texas Instrument folks have been tie mojist rating: a disk 




Figure 4, Texa$ In$trument$ TI 99/4 Microcomputer Dt$k 
System 




Figure 5. Interting a Program Cartridge into a Texas Instrumenta 
TI 99/4 Microcomputer - _ 



CHAPTER 3 



Disk Operating Systems and What They 
Can Do For You 



Disk systems, thouKh more expensive than cassette, offer two 
mujor advantages: 

• I rotrrams and data files can be rapidly loaded into BASIC, 
Programs and data can also be slaved rapidly, 

• They allow you to create and use both random access data files. 
The question of speed can bo illustrated by pointing out that 

large programs frequently take 5 to 10 minutes to load from 
cassette into BASIC- This means that a teacher cannot effectively 
d^monstr^ate very many different propframs in a period. This can 
be more of a problem when you need to first load another languaf^e 
from cassette (5 to 15 minutes) and then a program for that Ian- 
fpiaj^e (another 5 to 10 minutes). Loading those programs and 
languages from a disk usually takes less than 30 to 40 seconds. 

Random access to any piece of information recorded on a 
cassette is not currently possible in appliance computers. Random 
access becomes very important in student record^keeping systems, 
computer-assisted instruction systems, information retrieval sys- 
temSt inventory systems^ and other large file systems. 

The four disk systems for which information is readily available 
are TRS-SO Model PTRSDOS; Apple II DOS: CBM/P'ET DOS. 
and CP/M based disk systems. Let's take a look^at some of the 
features and commands available. 

TRS-80 Model I-TRSDOS 

The disk operating system itself ha^ as aomeof its commands the 
following: 

Commiitid Action 

BASIC brings the language BASIC into operation 

BASIC * returns from TRSDOS into BASICt pre- 

serving any BASIC program prevtop^ly 
in memory 

19 
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AUTO fih^immo 

CLOCK ON/OFF 

TIMK 

DATK 

BACKUP 
FORMAT 
VERIFY ON/OFF 

COPY 
DIR 

KILL 
FREE 
LIST 
LOAD 

PRINT 
RJENAME 

BASIC allows so 
propframs: 

Command 
LOAD 
SAVE 
KILL 
MERGE 

RUN 
OPEN 
CLOSE 
FIELD 

GET 
INPUT # 



Hi?t« up the Hisk w that when the machine is 

first turned on it flturta exocutinit the 

Hrwcifie<l proumm 
iipecified program (lisplayn the internal 

clock <shows elapsed time since startinit 

OR current time of day) 
Het3 the internal clock to start t\m\n^ from 

the time specified 
sets the specified date internally in the 

system 

copies the entire disk onto another disk 
initializes the disk to accept files for storage 
activates or de^activates automatic validity 

check of disk recording operations 
copy individual files fnom disk*to-disk or to 

different name on same disk 
lists all user programs on the disk on the 
video display 

deletes a disk file or program 
determines space left on disk 
displays text file on video screen 
loads a machine language program into 

memory 
prints text file on printer 
allows you to rename a disk file 

me disk commands to be used from BASIC 
Action 

brings program into BASIC 
saves current BASIC program to disk 
deletes specified program from disk ; 
gets specified program from disk and loads 

it ovf r existing program in memory 
gets program from disk and executes it 
sets up file for data activity 
inactivates data file 

specifies how you want data stored in ran- 
dom access files 

gets data specified from disk record speci* 
fied (random access) 

gets data from & sequential data file 
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PRINT savoH iluta U) fi ^cfiiiontial ilnta file 

TIlS-80 DOS (l(K*s not nt thirt time alKtw yuxi U) flinphiy (link 
(lir<*<*tory ilirectly in HASIC 

TIIS-80DOS and HASIC iti very Mitnihirlo the <li«k BAHICuHwIon 
the iar^fe DEC minicomputerti used in eitlleKCH ami univorHiti<*«. 

APPLE U-DOS 3.2 

The disk opcrutint? system commands on the APPLE II arc 
available from BASIC. Some of the commands are: 



Command Action 

INIT initialize a disk to accept files 

LOAD load a machine tanguajfe program or data 
into memory 

SAVE save an area of memory to disk 

RUN execute machine langua(fe program from 
disk 

CATALOG display names of files on disk 

RENAME rename files 

DELETE ^'remove" a file from disk 

LOCK write protect a file 

UNLOCK remove write protect from a file 

VERIFY check a file to see if it is still good 

OPEN set up file to accept data 

CLOSE deactivate data file 

WRITE save data-to^data file 

READ set data from data file 

SAVE save a BASIC program to disk 

LOAD get a BASIC program from disk 

RUN execute a BASIC program 



The random access disk procedures are unlike any other disk 
systen>and requireyou to keep trackof your procedures carefully. 
The procedure for usingthedisk system for data files from BASIC 
represents features addedon to theBASIC, Asa resultdeveloping 
yourown data file programson the APPLE II requiressome extra 
effort 

CBM/PETDOS 

The disk operating system commands for the CBM/PET are: 
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\J VI It 1 1 1 Ml 1 U 


A ptlfin 


VALIDATE 


initializQ disk to accept files 


DUPLICATE 


copy one diak to another 


RENAME 


rename files 


SCRATCH 


erase u filo 


Tho disk commands available in BASIC are; 


Command 


Action 


LOAD 


got BASIC program from disk 


SAVE 


save BASIC program to disk 


VERIFY 


compare program on disk to program in 




memory 


PRINT 


execute a string containing a special DOS 




command 


OPEN 


set up data file to accept date 


CLOSE 


deactivate data file 



To display a disk directory in a CBM/PET disk BASIC system: 
READY 
L0AD"r.8CR 
SEARCHING FORtf 
LOADING 
READY 
LIST CR 

Random access data files in CBM/PET disk BASIC system 
require the use of some substantial subroutinestobeaddedtoeach 
BASIC program using random ^cess data files. This is not a 
trivial task. 



CP/M DISK OPERATING SYSTEM 

The disk operating system commands for CP/M are: 



Command Action 

ERA erase a file 

DIR display the disk directory 

REN rename a file 

SAVE save a block of memory to disk 

TYPE display text file on the video display 

STAT show the remaining available amount of 
disk space 
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LOAD change d machine language file into a 

direct executing program 
SYSGEN prepare disk to hold a CP/M system 

SUBMIT execute a file of DOS connnfiands 

PIP allows you to send or get file» to or fronn 

any input/output device; e.g., video, 
printer, keyboards disk, etc. 
CP/M is a very powerful disk operating system. 
BASIC diskcommands depend onthoseavailable in the BASIC 
you chose to use* 
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What's in a Microcomputer System? 



The major purpose of this chapter \s to examine the "big" four 
microcomputer systems— Apple IL CBM/PETt Sorcerer^ and 
TRS-80— tosee what theircapabilities are and todefine two levels 
of system: an excellent educator's system and an absolute "bare 
bones" system. Since costs vary over time and from bid to bidt no 
priros are quoted. You should be able to use this information to 
compare costs and shop for the capabilities you want. 

Before you make a final decision in purchasing a system, 
carefully: 

• analyze the tasks you wish to use it for* 

^ examine the availability of the kinds of programs you will want 
to use- 

A computer without appropriate software means you will have to 
do a great deal of programing yourself. 

Apple U 

The Apple II in its most fundamental form contains a keyboard 
unit The keyboard unit contains: 

• 6502 microprocessor unit 

• 16K of RAM for programs , 

• a cassette interface used to transfer programs to and from 
cassettes at about ISO eharacters a second 

• a video generator capable of 

A, 40 characters per line by 24 lines per screen 

B, color graphics mode of 

1- 40 X 48 dots and 15 colors 
2. 280 X 192 dots and 6 colors 

• plug-ins for eight accessories 

• game paddle plug-in. 

Note: No video display or cassette recorder is included. 

Note: The Apple II may be used with ahome TV by addinga video 
modulator, 
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The fundftmcntfti unit may be expanded significantly* You can: 

• add up to 32K RAM in the keyboard unit 

• add printcrintcrfacctoplugintokcyboardand then ftdd printer 

• add Disk 11 interface to plu(r into keyboard unit and a di«k 
drive (a disk controller controls up to two drives) ^ 

• add telephone coupler (modem) to communicate with othi^r 
similarly equipped computers r 

• add RS-232-C interface 

• add graphics tablet to create or trace drawings and transfer 
them to the video display 

• add clock/calendar card 

• add color monitor or video display. 

An excellent educator's system would include: 

• a32K Apple II or Apple II PLUS 

• a color monitor 

• a Disk II single disk system (two disk drives preferred) 

• a printer. 

Prom outside manufacturers you should consider obtaining a 
light pen. See chapter 5 for other accessories. 

An^absolute **bare bones" system would include: 

• a 16K Apple II or Apple II PLUS 

• a blaek-and'white video monitor 

• a cassette recorder. 



CBM/PET (by Commodore) 

The CBM/PEf in its most fundamental form contains one unit. 
The CBM/PET unit provides: 

• a 6502 microprocessor 

• 8K of RAM 

• the IEEE expansion bus 

• either a calculator style keyboard or a full size keyboard 

• a &" black-and-white video monitor 

• a video generator capable of: 

40 characters per line and 25 lines per screen and 
a Very interesting set of graphics characters - 

• a built'in cassette recorder {not a normal cassette recorder) if 
you get the calculator style keyboard. 
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Figure 6. Commodore CBM /PET Microcomputer 



The fundamental unit may be expanded significantly as follows: 

• add up to 32 RAM to the original unit (internally) 

• add a printer 

• add a dual disk drive system 

• add a telephone coupler (modem) 

• add a voice synthesizer ^ , 

• add a cassette drive . 

An excellent educator system would include: 

• 32K CBWPET with fiill-size keyboard 

• a printer 

• a dual disk system (it is offered only in dual disk arrangement). 
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Figure^ A Commodore CBM/PETDUk Sy$tem 



An absolute "bare bones'* system would include: 

• a 16K CBM/PET with full size k^board 

• a PET cassette recorder. 
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SORCERER (by Exidy) 

The Sorccrcr'a most fundamental unit containsukeyboard^uni^ 
The keylward unit eontains: 

• a Z-80 miero-proeessor 

• 16KRAM 

• a dual eassette intorfaee eapable of reeording programs at 30 
eharaetors a »eeond or 120 eharactt^rs a seeond 

• a video generator eapable of 

A. 64 eharaetor lines and 30 lines per sereen 

B. 64 predefined f^raphies eharaetors 

C. 64 user-definable graphies eharaeters 

D. effeetive graphies resolution of 512 x 240 dots 

• aRS-232-Cinterfaee 

• a printer interfaee 

• a plaee to plug in a ROM (read only memory) paekage. 

Note: No eassette reeorder is supplied but a reasonable quality 
audio reeonJer should work welL 

Note: No video display is provided. You must use a good quality 
video monitori e.g. a Leedex 100- 

The fundamental unit may be expanded signifieantly asfollows; 

• expand the keyboard memory to 48K RAM 

• add an expansion interfaee 

• add a disk eontroller interfaee and a disk drive 

• add a printer with parallel ''Centronies" interfaee eapability. 

An exeellent edueators system would inelude; 

• an32KSoreerer 

• a blaek-and-white video display 

• an expansion interfaee * 

• a disk eontroller interfaee and a disk drive (preferably two disk 
drives) 

• the CP/M disk operating system with mierosoft Disk Basie. 

An absolute "bare bones* system would inelude; 

• a 16K Soreerer 

• a blaek and white video display 

• a good quality audioeassette recorder, 
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Figure IL RadioShack TRS^SO Level II Microcomputer 
TRS'80 Model I Level H (Radio Shack) 

The TRS-80 Model I Level II microcomputer in its most funda- 
mental form consists of three units: 

• keyboard unitcontatning 

A. Z-80 micro-processor 

B. 4K of random access memory for us^ with programs expan- 
dable to 16K RAM in the keyboard unit ^ 

C. cassetteinterfacecapableof transferringprogramsatarate 
of about 50 characters a second 

a video display generator capable of 

L 64 character lines and 16 lines per screen 

2, graphics of 48 x 12S dot resolution 

• black-and-white video display 

• audiocassette tape recorder 

The fundamental unit may be expanded significantly as follows: 

• expand keyboard to 16K RAM 

• add printer to use with the basic keyboard unit 

• add expansion interface which is also-capable of holding ah 
additional 32K RAM, The additional RAM may be added in 16K 
increments. This unit also provides: 
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A. control of (lual-coitscttc Uip<* rocortlorji 

B. a printer controllor interface 
n tliftk ^^ontrollcr interface 

u real time clock 

• adtl one or more disk tlrives (up to four) 

• add RS-232-C interface to expansion inU^rface 

• add tcleplione coupler {modem) to expansion interface andRS- 
232-C interface to dial up time-shared systems or other TRS-80 
systems 

• add i^peech synthesizer to phonetically >?cnerate speech by 
computer 

• add voice reco>^nition unit to allow the computer to respond to 
oral command. 

An exceltcnt educators system would include: ^ 

• the 16K Model I Level II TRS-80 

• the expansion interface with 16K of memory 



• one disk drive (preferably two). 

From outside manufacturers you should probably consider 
addin>^ a light pen. Sec chapter 5 for other accessories. 



An absolute "bare bones* educator system would be the 16K 
Model I Level II TRS-8U. 



• a printer 
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CHAPTJ3R 5 
Special Accessories: State of the Art 



The appliance microcomputer is a complete general purpose 
computer in its own right It generally comes equipped to allow 
both computing and game playing* But. because you have com- 
plete control of your microcomputer— i*e,. you don't time-share it 
with gomeone else simultaneously— you can actually engage in 
many activities found only in research laboratories Just 2 todyears 
ago, 

For example, you can equip your microcomputer to listen for 
verbal commands, speak to you, allowyou to convert drawings into 
video images, control robots^ convert videocamera information - ^ 
into computer information, read and mark serse cards inexpen- 
sively, communicate via telephone lines with other com puters» and 
store and retrieve around 10 to 16 miUio^i characters or bytes ot 
data on a disk drive* 

The microcomputer is rapidly becoming an indispensable tool, 
an important part of the home entertainment world and a means of 
allowing people to expand their learning horizons. 

The microcomputer influence witlbecomeso pervasive wftbin 5 
to 7 years that computer literacy will become a prime job require- 
ment. The range of accessories for microcomputers will play no 
small part in the development of computer literacy* 

This chapter surveys the purchasable and hence usable state of 
the art accessories currently available for appliance micro- 
computers* 

The accessories surv^ed include: 

Computer furniture 

LfOwer cue adaptera^to allow the display and typing of lower 
case letters as well as capital letters* 

LfOwer case and cv'&phies aymbol generator— to allow the 
display of lower case and special graphics characters* 

Real time clock— to allow timingof delay of student response or 
answer* 

Joysticks and paddles-^to allow the user to move graphic 
images around on the screen* Could be used to allow some 
learning-disabled students to respond without typing* 
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VidcodlHplay (t£xt oriented )^to allow tho dinplay of more toxt 
on the video acrcon. This is sometimes desirable whon doing word 
proccftsinK* 

lAghi pens**to allow users to point a special pen or wand at the 
surface of avideo screon to Indicato a response, These aro some- 
times used to "draw" on the screen and have the computer convert 
the drawinif for storage and later retrieval. 

Speech recofffiition— allows the computer to "understand"* a 
fixed series of words or to convert human speech into computer 
data. 

Voice synthesta-^atlows the computer to generate speech of 
varying levels of intelligibility. 

Music synthesizer— usually allows the user to enter multipart 
or voice music in a relatively convenient form into the computer 
and then have the computer "play" the music in one or more voices. 
Frequently allows changing of the quality of voice. 

GraphfcB tablets (digitizer8)^allow tracing or "sketching^ 
drawings and translating them into reproducible computer data. 
The data may be modified but is viewable later on the videoscreen. 

Digital plotterft^draw elaborate line drawings on paper. Pre* 
quently these draw on a flat surface^ but there are one or two which 
draw on paper curled around a drum. 

Electronic typewriter controller— allows you to use your new 
IBM electronic typewfUetL^as a printing device on yogr 
microcomputer. 

Print graphicfr'features a way^of modifying a printing termi* 
nal to also print graphic images on paper. 

Video graphic add-on (high resolution)^allows display of 
very detailed images on the videoscreen for microcomputers 
which do not originally have this ability built in. 

Digitizing video imagei--f eatures a way to take the output of a 
videocamera and convert it into a form usable by a microcompu- 
ter> Devices like this make it possible to do things like computer- 
printed T-shirts. 

Real World control— allows you to control the turning on or off 
of electrical devices* temperature sensing, humidi^ sensing* or 
some combination of these, under the control of a program in your 
microcomputer. 

Robots— features both a robot-controlled arm (very light- 
weight) and a robot turtle which can move in any direction and 
serje obstacles. Both devices are connected by cable to your micro- 
rjmputer and controlled by a program. 
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Card rt^adcr (mark hciifw)— allowH you to input U!»t renuItH. 
uxpcrimcntal data* and even computer programft via mark flense 
cardH to your microcomputer. 

High HpeedcaHoettcA—allowA alow *co±st altt'rnutctodisk drives 
for program storage and retrieval. 

Mass storage ("wafer")— -another lowcost alternative to disk 
drives fo^ program storage and retrieval. 

Large floppy disk systems (8-tnoh)— allow substantial 
increase (about 3 times the storage spacej in disk storage space at 
moderate cosL 

Special expansion tnterfaee-^to allow the use of minifloppy 
disk drives^ 8-inch floppy disk drives and the Winchester type 
hard disk drives. 

Hard disk system (nonremovable)— allows storage of 9.6 mil* 
lion characters (bytes) to 18 million characters currently. These 
are particularly useful for large data bases such as student 
records. 

Hard disk backup system— allows the use of a video caftri<ige 
recorder to save all 10 million characters of data in about 10 
minutes and replace them in the same amount of time when 
needed. 

Cartridgehard disk system(removable)— allows sto/age of 5 
million characters on a nonremovable drive and 5 million on a 
removable cartridge, thus allowingyou to make and keep backup 
copies conveniently. 

Resource sharing: with multiple microcomputers— allows 
disk drives and printer to be used in common by several micro* 
computers. The advantage is reduced cost^ with some redueed 
storage space and convenience. 

Telephone coupler (modem)— allows convenient use of the 
telephone to access other computers, 

Eaeh of thesurveyed accessory areasincludes thetype of micro- 
computer with which it will work (where known) and the manu* 
facturer or vendor. 



Computer Furniture 

CF&A 

Computer Furniture and Accessories. Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
213-3277710 
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tfEVOKE Data Products 
3780 Fabian Way 
Palo Alto, CA 94303 
415^494-8844 

GUSDORF Corporation 
6900 Manchester 
St Louis, MO 63143 

Lowercase Adapters 

Don Paymar has introduced a lowercase adapter (LCA) for the 
Apple IL It displays lowercase with true descenders on the letters 
and symbols* It is compatible with Apple II DOS and moat 
printers* 

Requires— Apple II 

Don Paymar 
P*0*BoxA*133 
as* 6800 

Coata Mesa, CA 92627 
714-645-1411 

Square Sales has introduced an upper/towercase TRS-80 modi* 
fication which provides shift and shiftlock for uppercase and no 
shift for lowercase* It also displays upper* and lowercase* 

Requires— TRS-80 Level II Model 1 

Square Sales*Service* Inc* 
128 Bala Avenue 
BalaCynwyd, PA 19004 

Lowercase and Graphic Symbols Generator Kit 

ForTRS-80 Level H Model 1* Creates true descender characters, 
special symbols, graphics hased on thin lines, and textured back- 
grounds* Includes demonstration programs on cassette 
Requires— Electric pencil type of lowercase hardware modifica* 
tion to your k^board; requires installation* 

G- P* Associates 
P*0* Box 22822 
Sacramento. CA 95822 
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Real Time Clocks 

Mountain Hardwaro has developed a real time clock plug*in 
card for the Apple II with accuracy of 1 millisecond. It allows you 
to automatically keep track of time and data and time events. It 
hason*board battery backup to keep the clock running even when 
the computer is off. This accessory would be useful to time the 
response of learners in computer^aasistcd instruction* computtr* 
managed instruction* or instructional simulations and games. 
Requires— Apple II 

Mountain Hardware 
300 Harvey West Blvd. 
Santa Cruz* CA 95060 

Joysticks and Paddles 

A2D Company has released the A2K/Apple II joystick. It fea- 
tures plug-in compatibility* precision open-gimbaled self- 
centering stick and two game pushbuttons. It oomes with a6' cable 
and is plug-in compatible with the Apple 11. 

Requires— Apple II 
A2D Company 
P.O. Box 6471 
Greenville* SC 29606 
803-297-0552 



Creative Software has developed a joystick interface for the 
TRS-80 Model I. It plugs into the expansion interface with no 
changes. Three sockets allow the use of ATARI or Fairchild 
joysticks. 

Requires— TRS-80 Level 11* 16K, expansion interface 

Creative Software 

P.O. Box 4030 

Mountain View, CA 94040 



A package of two game paddles* interface* speaker* controlling 
software* power supply, and documentation has been produced for 
the TRS-80 Model I (Level II). Includes two games on cassette. 
Requires-TRS-80 Level II Model I 
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Electronic Systems 
P.O.Box 21638 
San Jose* C A 96161 
408*448-0800 



Video Display (Text oriented) 

The DOUBLEVISION video display board for the Apple II 
allows the display of 80 characters per line for 24 lines per screen. 
The normal Apple II mode is 40 characters and 24 lines. Provides 
upper/lowercase* programable curson software^ shift lock* built- 
in liffht pen capability, and inverse video. Does not allow text and 
hig:h resolution graphics on the screen simultaneously, 
Requires-^Apple II 
The Computer Shop 
16919 Hawthorne Blvd, 
Lawndale,CA 90260 ' 
213-371-4010 



M & R Enterprises has produced a plug:-m card for the Apple II 
which gives an 80-character by 24-line video display called SUP- 
R-TERMINAL, Use of the card obviates the ability to do high 
resolution graphics. It is useful for word processing work. It pro* 
videsupper- and lowercase and inverse vtdea You candefineyour 
own character set A special video balance circuit allows use of the 
board with "low C03t''8MHZ videomonitors. Works with the Apple 
II Communications board to allow the Apple II to be an intelligent 
terminal for use on time-sharing systems. 
Requires— Apple II 

M&R ENTERPRISES 
P,0, Box 61011 
Sunnyvale. CA 94088 



Lis:ht Pens 

The 3G Company has released a light pen for the TRS-80 Model I 
microcomputer. Another model has also been released for the 
PET, 



Available for— TRS-80 Model I; CBM/PET, 
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KSMAIIK Inc. hon dovolopotl a light pon for wm with micro- 
> computtTfi which uaocasHottowjth thcoutput jack Kroundofl to the 
computer and a reudablc single bit input port. In particular. 
P^smarkha^s released u VIDIKT-STIK (lj*?ht pen) for use with the 
TRS-aO Model I. Included in a demonstration cassette tape jind u 
calibration program. Two additional sets of programs which use 
the VIDIET-STIK are iwailable. These programs include 
LIGHTPEG. ENDRUM (Othello). LIFE 9, LITEGAMMON, 
STIKWUMPUSand MAZEMASTER. 

Requires— TRS-SO Model I. any size and confipruration 

ESMARKINC. 
507*/. E. McKinley Hwy. 
Mishawaka, IN 46544 
219-255-cm5 

Micro Data Systems is offer inj^ a li^ht pen called the Micro Pen 
II for the TRS-80 Model I. Itoperates directly through the cassette 
pluff-in on the back of the keyboard rather than through the 
cassette recorder itself. 

Requires— TRS-80 Level 11. Cassette 

Micro Data Systems 
Dept B 

7275 Meath Wl^ 

No. Highlands. CA 95660 

916-447-7048 

Photopointlight pen for TRS-80 includes six programs (three on 
tape). Complete dataon preparingyour own program for the tight 
pen. For Radio Shack TRS-80 Level II Moilel I. 

MICRO MATRIX 
P.O. Box 938 
Pacifica. CA 94044 

HIRESliffhtpenfor Apple II which allowsdrawing on screen in 
both iow resolution and high resolution modes. Allows creation of 
menus, etc. Includes a lij^ht pen calculator program and a light 
pen TIC-TAC-TOE program. 

Requires^Apple IL Applesoft ROM and 48K 



40 Gutde to Microcomputers 



PROGRESSIVE SOFTWARE 
P.O. Box 273 

Plymouth Mcetini?* PA 19462 



^ NEW PEN BASIC (low memory routine to add six commands 
to LII TRS-80 to control or U3e the PHOTOPOINT light pen) 

MICRO MATRIX 
RO, Box 938 
PacificatCA 94044 
415-355-4635 

Available for— TRS-80 Model I Level II. 



Symtechasdevelopedahigh resolution light pen forusewith the 
Apple II. It has A" and y and sensitivity adjustment synchroniza- 
tion adjustment for remote source* and a reset touch switch. Soft- 
ware in BASIC i3 provided; It is also usable with the MUSE 
PILOT II LANGUAGE. 
Available for— Apple II. 
SYMTEC Inc. 
22223 Telegraph Rd, 
Southfieldt MI 48072 
313-352-1790 



Speech Recognition 

Heuristics Inc. has introduced a plug-in board for the Apple II 
which can recognize spoken words and then take ^ preprogramed 
action. It comes in two models— one which recognizes up to 32 
words and one 64 words. The recognition accuracy is amazing 
when the background noise level is relatively low. The manual, an 
education in itself, is really a laboratory manual in speech 
recognition. 
Requires— Apple II 
Heuristics, Inc. 
900 N. San Antonio Road 
Los Altos, CA 94022 



'^Wordsor phrases may be used to enter data^ control or instruct 
the TRS-80 without having to type on the keyboard." VOXBOX 
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ha» a vocabulary of up to 32 words, and the vocabulary and result- 
infractions can be pro^rramed by thcuaer. It has an 85-95% recog- 
nition level bused upon distinctly pronounced words. Recom-' 
mended uses are (1) experimentation and (2) entertainment. 
Includesa machine language controlling proifram and three dem- 
onstration proPTams. For TRS-80 Level II Model I. 

RADIO SHACK 

1300 One Tandy Center 

Fort Worth, TX 76102 

COGNIVOX for the Exidy Sorcerer provides 16-word vocabu- 
lary and pluRS in to the parallel port. Provides both voice input and 
output. 

VOICETEK 
P.O. Box 388 
Goleta CA 93017 

Voice Synthesis 

Mountain Hardware has developed a plu(r-in board for the 
Apple II which allows the Apple to do voice syntheses. It produces 
high quality humanlikespeech under program control. It requires 
an external amplifier and speaker. SUEERTALKER allows you 
to speak into its microphone. It then digitizes your spoken words 
and places the results in RAM. SUPERTALKER also plays back 
any or all portions to produce humanlike speech. 
Requires— Apple II 
Mountain Hardware 
300 Harvey West Blvd. 
SanU Cruz, C A 95060 

Radio shack has introduced a voice synthesizer for the TRS-80 
Level I and II (Model I). This synthesizer is actually a VOTRAX 
under the Radio Shack label. It allows speech synthesis using 
phonetic constructions. Actual implementation in BASIC pro- 
grams is quite straightforward. 

Requires— TRS-80 Model I 

RADIO SHACK 

700 One Tandy Center 

Fort Worth. TX 76102 
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Two-Way Digital Speech 

The SUPERTALKER-SD200, for a two-way input/output 
speech digitizer, is available from Mountain Hardware. It also 
features speech eomprossion to allow 100% fiister transfer of words 
and phrases from disk. 

Available for—Apple IL 48K, and Disk IL 

Mountain Hardware 
300 Harvey West Blvd. 
Santa Cruz, CA 55060 
408-429-8600 

Music Synthesizer 

The 10-5-16 ALFmusie synthesizer for the Apple M allows 1 to9 
voiee generation in either monaural or stereophonie mode. Pro- 
vides a complete musie generation editor and play program. 
Shows the muste in high resolution graphics as it is played. Pro- 
vides full piano scale, programable volume* programable en- 
velopes, automatic key signature, automatic measure barst section 
repeat, and ability to save music to cassette or disk. 

Requires— Apple H 

INTEGER BASIC 

WITH DISK 32K 

WITHOUT DISK 24K 
APPLESOFT 

WITH DISK 40K 

WITHOUT DISK 32K 
ALF PRODUCTS 

1448Este3 " 
Denvert CO 80215 

The MICROCOMPOSER music system for the Apple II ean 
produce up to four simultaneous voieest and allows programing of 
pitch, rhythmt and timbre. Tempo is jnteraetively controlled 
through a game paddle or joystick. Allows you to compose, edit, 
play* and save mus*ic to cassette or diskette. The voices may be 
assigned an organ* reedt string, or brass sound individually. No 
amplifier js required, just a speaker. 

Requires— Apple II 16K 
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MICRO TECHNOLOGY UNLIMITED " 

841 Galaxy Way 

P.O. Box 4596 

Manchester. NH 03108 

603-627-1464 



The MUSIC BOX plugs into the TRS-80 Model I keyboard or 
expansion interfaee. It allows you to eompose and play musie over 
a seven-oetave range, up to four notes simultaneously* Also allows 
you to ereate speeial sound effeets from phasors to bells and 
whistles. Has a volume control* a 400 n)w amplifier and a phono- 
jack* Includes srftware on cassette. 

Requires— Level II Basic and 32K or larger TRS-80 

NEWTECH Computer Systems. Ina 
230 Clinton Street 
Brooklyn. NY 11201 
212-625-6220 

Graphics Tablets (Digritizers) 

Apple is marketingagraphics tablet for use with theApplelLIt 
allows tracing of existing artwork or creation of artwork to be 
converted to high resolution graphics. Over 20 special functions 
are available by use of the special pen used with the tablet. The 
drawing area is 10" x U" and may be software specified as 
smaller. The system is designed to be convenient and useful* 

Requires— Apple IL Applesoft ROM. 48K. Disk 11 and a color 
monitor (black-and-white maybe used but would not show which 
colors were being used and total color effect) 

APPLE COMPUTER Ine, 
10260 Bandley Drive 
Cupertino, CA 95014 



Houston Instruments provides a device called the HIPAD 
digitizer tablet,. It has a resolution of 0.005" and a relocatable 
origin, ItaccommodateseitherRS-232-C or a parallel port, Ithasa 
digitizing area of 11" x 11" and an accuracy of ±0,015", 

Available for— any microcomputer which has a controllable 
RS-232-C serial port or a controllable parallel port. 
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Houston Instruments 
One Houston Square 
Austin, TX 7875^ 
512-837-2820 

Summagraphics Corporation offers a data tablet called the 
v^BITPAD. It has an accuraeyof ±0.004" and a resolution of 0.005". 
It also features a relocatable origin^ free cursor and a magnifying 
eursor. 

Sumniagraphics Corporation 
35 Bnstntwood Avenue 
Fairfield, CF 06430 
203-384-1^4 

The VERSAWRITER digitizer drawing board allows you to 
recreate or create a pieture which is then converted into high- 
resolution graphics on an Apple IMt has an 8 1/2" x 11" work area 
and also allows you. to add text to the graphic* 

Requires— Apple IIt\pplesoft ROM, 32K and Disk II 

Rainbow Computing 
9719 Reseda Blvd. 
Northridge, CA 91324 



Digital Plotters 

Houston Instruments has developed a plotter called the 
HIPLOT digital plotter* Ituses8l/2"^l"paperwithaplotspeed 
to 2.4" per second. The resolution is either 0.01" or 0.005"- It has 
adjustable baud rate* adjustable step sizet^tup for serial port, and 
also setup for parallel port 

Available for— all microcomputers with either aserial RS-232 C 
port or a controllable parallel port 
Houston Instruments 
One Houston Square 
Austin, TX 78753 
512-837-2820 



Strobe* Inc, ha^ designed a low-cost drum plotter for use with 
the TRS-80. Apple IL Pet, and the Sorcerer. It produces high 
resolution graphics and interactive coordinate input Driver pro* 
grams are available in TRS-80 Level II Basie. Applesoft BASIC* 
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CBASIC (under CP/M)t MicroHoft BASIC and Fortran (under 

CP/M or TRSDOS). 

STROBE INC. 

897-5AA Independence Ave* 

Mountain View, CA 94(M3 

416*969-6130 



The MIPLOT intelligent plotter allovira one to doX and K axis 
plottinfcof graphicsrAllows automatic line K^^neratorandcharac* 
ter generation* Provides a sclf*test mode and uses ordinary hard- 
tip felt pens. 

SYSTEMS FORMULATE CORPORATION 
39 Town & Country Village 
Palo AltOtCA 94301 
416-326-9100 



Electronic Typewriter Controller 

Compusystems has released a controller for use ^ith the new 
IBM electronic typewriters such as the IBM ET50* ET60* and 
ET75. 

COMPUSYSTEMS 
RO. Box 5144 
2301 Devine St 
Columbia. SC 29205 
803-254-0804 



Print Graphics 

Selanar Corporation offers a conversion kit for use on the DEC 
writer II terminal which allows the DEC writer to become an 
elaborate graphics plotter* It provides 1320 x 792 dots per page* 
bidirectional line feed, multiple character sets* multiple interfaces 
such as RS-232 C comparability^ and 40-character-per-second 
printing speed. 

Selanar Corporation 
2403 DeLa Cruz Blvd, 
Santa Clara. CA 95050 
408-727-2811 
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Video Graphics Add*On 

The CAT'lOO provides a 266'color imoKinp: aystcm which can 
(lip:itizc a vidcofrumc in 1/I6th of a second and store it in its own 
memory. R<*Holution is* selectable from 25(i to 1280 picture t?Ie* 
muntH (PIXELS) per television line. Can display 16 p:ray leveln or 
16 colors on black-and-white* RGB. or NTSC color monitors. Haa 
character Generator and lipfht pen input. 

Available for*^TRS-80 and SORCERER. 

DIGITAL GRAPHICS SYSTEMS 
441 California Avenue 
Palo Alto. CA 94306 
415-494-6088 

Thisunitprovidesupper/lowercase^ reverse videot blink* 64x48 
graphics in eight colors or 128x 192 graphics in four colo**sor2&6x 
192graphics in onecolor* allows mixtureof text and low resolution 
graphics on the screen* Includes a cassette of. demonstration 
software* 

INTEGRATED SERVICE SYSTEMS, Inc. 
1011 West Broadway 
Minneapolis, MN 55411 
612-522-6631 

This accessory designed for the CBM/PET provides 320 x 200 
dot high resolution black-and-white graphics. Each dot is individ- 
ually addressable and allows both text and graphics simultane- 
ously. Has 8K of RAM of its own to support the graphics. 

MICRO TECHNOLOGY UNLIMITED 
841 Galaxy Way 
P.O. Box 4596 
Manchester, NH (KIOS 
603-627-1464 

The PERCOM ELECTRIC CRAYON provides color graphics 
for the TRS-80 Level 1 1 Model Lit allows a range of graphics from 
a combined text and low resolution graphics to a high resolution 
256 X 192 dot graphics'^mode and allows up to eight colors depend- 
ing on the graphics mode chosen, and has its own internal memory. 
Includes listings of level II Basic programs. 

Requires— TRS-80 Level II Model I 16K 
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PERCOM DATA COMPANY, Inc. 
211 N. Kirby 
Garlatitl.TX 75042 
214-272-3421 



Hi Res Graphics 

SubLOGIC has developed a high performance graphics display 
for use with the TRS-80 Model I. The 50/T80 graphies system 
provides a 256 x 240 dot resolution serecn^eapability. SubLOGIC 
also has available 2D and 3D graphies^rojeetion software paek- 
agcs whieh are quite powerful. Thc^^raphies packages ean be 
driven from BASIC programs. 

Requires— TRS-80 Level II, 16 K. Cassette 

SubLOGIC ' ' * 
Box V 

Savoy. IL 61874 
217-359-8482 

- ■ / 



Digitizing Video Images 

Miero Works offers the Model DS-65 DIGISECTOR plug-in 
eard for the Apple II. It represents the first random aeeess video- 
digjtizer for the A pple II. It processes the output of a videocamera 
into data whieh the Apple II ean store in RAM. Its resolution is 256 
X 256 dots with 64 levels of gray scale. It accepts either NTSC 
interlaced signals or industrial video input signals and scans 
directly to the high resolution screen mode. The resulting image 
can be saved to disk and subsequently recalled on demand. 

Requires— Apple II, 32K'48K. Disk II and a video camera are 
recommended. ^ 

MICRO WORKS 
P.O.Box 1110 ~ 
Del Mar. C A 02014 
•714-942-2400( 
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Real World Control 

The MtCROIlOX allows use of an Apple 11 to switch on and off 
external AC dcviccfi Huch as relays* motorsi lights, and solcnoida* 
Controls four AC outlets up to 200 watts each. Light emitting 
devices (LKDV) indicate the off/on status of each outlet, 

CJM Industries, Dept MB 
;iltJB Victory Drive 
Herndon Industrial Park 
Herndon.VA22070 
70:1-471-4291 

Softronics Computer Services has released the HC-PTRZ Sys- 
tem for computer control of appliances and lights. The device 
allows you to control the popular BSR LTD BSR X-10 control 
system. The software included provides a screen presentation to 
allow you to conveniently setup achedules for turning on ^nd off 
various appliances and lights. 
Requires— TRS-80 Level II Model 1, 16K Cassette • 
Softronics Computer Services 
P.O.Box 1465 
Mesa. AZ 85201 

Robots 

MINIR0VER5(MICR0B0T) isaUbletop robot arm, remote- 
controllable by a microcomputer It is designed to provide hands- 
on experience with robotics, artificial intelligence^ and automa- 
tion poblems for computer-controlled arms. The MINIROVER 5 
IS desigiied to run with a TRS-80 Level II via a ribbon cable 
attached to the keyboard. The arm has five joints with a resolution 
of 0,013" and an 8-ounce capacity. Speed of the arm isafunction of 
the weigh t of the object being moved and ranges from 2" to 12^' per 
second. The hand is of parallel-jaw construction with a maximum 
3" openinif. The controlling software is called ARMBASIC and 
uses some assembly language routines, Another version of the 
robot arm is called MINIROVER5/8P and may be used with other 
microcomputers through a parallel port. 

MICROROBOT 

1259 El Camino ReaU Suite 200 
Menio Park. CA 94025 
415^326-6997 
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iTtTrapin, Inc, hnn crcaU?d ^ low^cost vcrHion of the computer 
controlled turtles made famoun by Sydney Papcrt's experiments 
at MIT. TheTerrapin Turtle in available aMHembled or in a kit. It in 
linked for eontrol si^nalH and tmwer by anumbilieal cable to your 
mierocomputor, 

TERRAPIN, Ine, 
678 MasmaehuHcttH Ave. 
Cambridge. MA 02130 
617*482-1033 

Card Reader (Mark sense) 

ChatHworth Data has developed a very useful mark sense card 
reader for use with the TRS-80 Level II Model I. the Apple II, the 
CBM/PET.and the SORCERER-Thedevie^isealled theMR-500 
mark sense card reader and reads one card at a time individually 
inserted. Students eould actually do programs on the mark t^ense 
eardfl or the eards eould be used for responses in a eomputer* 
managed instruetion system. 

Chatsworth Data Corporatrion 
20710 Lassen Street 
Chatsworth. CA 91311 
213^34N9200 

High Speed Cassette 

The JPC hiffh-speed eassette system for the TRS-80 Model I 
loads tapes five times faster. Micro journal gave the unit a AAA 
rating and indicated it was quite reliable It represents a rapid 
program load system. 

JPC ProduetsCo, 
12021 Paisano Ct 
Albuquerque. NM87U2 
505*294*4623 

Mass Storage (^wafer*') 

Exatron makes a '*wafer** reeorder for the TRS-80 Model I 
whieh allows program and data recording at about720eharaeters 
per second (about7200baud), A 50-foot "wafer'* ean hold 40K.The 
Exatron system does not require an expansion interfaee. 

Requires— TRS-80 Level II Model I 
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Exatron Corporation 
3555 Ryder Street 
Santa Clara, CA 
408-737-7111 

Large Floppy Disk Systems (8'inch) 

The MEGABOX by Micromation may be used with cither a 
TRS-80 Model I or an Exidy Sorcerer to provide a capacity of 512 
Kon each side of an 8" dual drivedi3k3ystem.lt alsoallowdtheu3e 
of an unmodified CP/Mdidkoperating3ydtcmforthe Sorcerer and 
a modified CP/M for the TRS-Sa When used with the TRS-80 
Model L you do not need a Radio Shack expan3ion interface, as the 
Megabox has the equivalent built in. 

MICROMATION 
1620 Montgomery St 
San Francisco, CA 94111 
415-398-0289 

Sorrento Vall^ Associates have developed an 8" floppy disk 
controller card for the Apple IL They have also provided DOS 
modifications with the controller. It is(l) Apple DOS comptaible^ 
(2) can read UCSU PASCAL files, and (3) can read files on CP/M 
disks. 

Available for— Apple II and 48K. 

Sorrento Valley Associates 
11722 Sorrento Vall^Rd. 
San Diego. CA 92121 

Special Expansion Interfaces 

LOBO has developed a new expansion interface for the TRS-80 
Level II Model L used in place of the TRS-80 expansion interface. 
It allows ^isk storage space totaling 40 MEGABYTES and 32K 
RAM internally. It has connectors for 5V" and 8" floppy dis)t 
drives and separate bidirectional parallel port just for use with the 
Model 7710T Winchester 10 MBYTE hard disk drivc lt also 
features Centronics printer port^ a screen printer port» two bidi- 
rectional microprocessor-controlled serial ports* and an internal 
clock. 

Requires-TRS-80 Level II 16K Model I 
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LOBO Drives International 
935 Camino Del Sun 
Goleta,CA 93017 
80&*685*4546 
7t4*64M4;i6 

Hard Disk System (Non-rcmovablc) 

Corvus provides a two-package hard disk system. One package 
iB the power supply and othc other contains a 10-million byte 
(character) hard disk system based on the Wi nchester technology. 

Available for— Apple II and 48K; Sorcerer. 48K and S-100 
expansion interface; TRS-80 Model I Level IL 48K and expansion 
interface; and TRS-80 Model II 64 K. 
CORVUS Systems Inc. 
2029 OToole Avenue 
San Jose, CA 95131 
408-246-0461 
TELEX - 910-338-0226 



Hard Disk Backup System 

The CORVUS MIRRORsystem usesastandardvideocassetteto 
back up their 10.megabyte hard disk systems. The videocassette 
can hold up to 100-million bytes andean bax:k up a 10 megabyte 
hard disk in 10 minutes. The MIRROR interfaces thevideocassette 
to the hard disk system. It can use the VHS. Betai or V-matic 
recorders. It can be used in the CORVUS hard disk systems used 
with APPLE II; TRS-80 Model I and Model II; and SORCERER. 

CORVUS Systems 
900 S. Winchester Blvd. 
San Jose. CA 95128 
408-246-0461 



Cartridge Hard Disk Systems (Removable) 

Cameo Data Systems markets a hard disk system which has a 5 
MBYTE removable cartridge hard disk and a 5 MBYTE fixed 
hard disk. They provide interfaces to the TRS-80 Model I and 
Model IL the Apple II, and the Sorcerer through the Sorcerer 
S-100 expansion interface. 
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Requires— 'Please check directly with the munufacturer 

CAMEO Data Sy»t€m8t Inc* 
ir>26 Clementine 
Anaheim, CA 92802 
714-5,15-1682 



Resource Sharing With Multiple Computers 

Corvus provides two very useful products. One is a 10 megabyte 
(10.000.000 characters) hard disk, based on the Winchester tech- 
nology. Thd second is a device called a CONSTELLATION (a 
multiplexer) which allows eight devices to be hooked iJp to the 
hard disk simultaneously* This could allow eight microcomputers 
to access the same files- By connecting nineCONSTELLATIONs 
together one could have a 64*mtcrocomputer system accessing the 
same disk- At least one of the microcomputers should also have 
floppy disks- 
Available for-Apple II and 48K; SORCERER, 48K* and S-100 
expansion interface; andTRS-80 Model I Level II, 48K and expan- 
sion interface. 

CORVUS Systems Inc- 
2029 OToole Avenue 
San Jose, CA 95131 
408-246-0461 
TWX: 910-338-0226 



NEECO has placed on the market a device railed MULTI- 
CLUSTER which allows up to eight CBM/PETS to access one 
CBM/PET2040duaI floppy disk system- It allows each terminal to 
perform random access* sequential access, all OS (disk operating 
s>'stem) commands^ and user files- 
Available for-CBM/PET- 
NEECO 

679 Highland Avenue 
^ Needham. MA 02194 
617-449^1760 
TELEX '9510201 
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Radio Shack hna developed a tlovico callwl the Network I Con- 
troller ^or use on the TRS-80 Level II Model L The Network I 
Controller allowsupto 16TRS-80 Level II 16K Model I computers 
to be interfaced to a TRS-80 Level II disk system. The TRS-m 
Level II ICKcomputcrfi can load and save programs from disk (one 
compute^ at a time)* It is primarily a pro^^ram load/save device 
which allows minimal resource sharinpr* 

RADIO SHACK 
700 One Tandy Center 
Fort Worth. TX 76102 



Telephone Coupler (MODEM) 

Micro Peripherals has developed a device called the CONN EC* 
TION for use with all TRS*80 Model I and II microcomputers. It 
provides a simple way to inter face to a telephone circuit in order to 
accessi data bases and time-sharin{? systems. Basically it comes 
with a Level II 16K terminal program for half and full duplex. A 
variety of optional pro^rrams include a smart terminal pro^rram 
and a Dow Jones stock management package. 

Available for-TRS-80 Model I Level I; TRS-80 Model I Level II; 
and TRS'80 Model IL 

" Micro Peripherals Inc. 
Box 529 

Mercer Island. WA 98040 
206*454-3303 



Novation has released the CAT, an originate/receive acoustic 
coupler/modem, for use with computers which have an RS-232-C 
interface. Thedeviceallowsyour computer to be the host computer 
. (receive) or theterminaHoriginate). The choice of modes is switch- 
selectable. You must, of course, have the appropriate software 
(terminal program) to use the modem. TheC AT is currently avail- 
able directly from some of the microcomputer manufacturers as 
well as Novation and its dealers. 

NOVATION. Inc. 
18664 Oxnard Street 
Tar2anna,CA 91356 
800-423-5410 

ft 
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Radio Shack htis rclcaacd an ncout^tic coupler called telephone 
Interface II, This is in fact the CAT modem in silver and biaek. It 
haa bath originate (terminal) and receive (hast) mades. It can be 
used with any RS-232-C interface and Computer, 

Requirei*(for Radio Shack)— TRS-80 Level II Model 1. expansion 
intcrfaee. 16K, and RS-232-C interfaee. 

Radio Shack 

700 One Tandy Center 

Fort Worth. TX 76102 
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The microcomputer. like other equipment, needs serviee and 
maintenanee. Some natural preeautionawhieh ean extend the life 
and usefulness of your mierocomputer inelude; 

• Turn off mierocomputer and accessories, especially disk drives, 
if you are not goinf? to use equipment for an extended period of 
time. 

• Provide a cover for your keyboard to keep dust from setting into 
it. 

• Keep cassettes and diskettes in as clean an environment as 
possible. 

Appliance microcomputers are becoming very reliable. In fact, 
of the several microcomputers in the author^s mierocomputer 
teaching laboratory, only the very earliest machines have required 
serviee or repair. 

In general, problems with appliance. microcomputers fall into 
four main categories: 

• problems in reading programs or data from tape 

• multiple characters on screen from one key press on keyboard 

• mysterious changing values in variables or programs and 

• problems i n readi ng programs or data from disk. 

The cassette problem usually stems from one of three causes: 

• bad head alignment in the cassette recorder 

• variations in speed in the cassette recorder 

• a problem in the cassette interface eireuitty. 

Your dealer ean usually help with the head alignment; the other 
two problems usually require detailed serviee at a qualified repair 
center. 

Multiple copies of the same character on the videosereen are 
usually the result of dust in the keyboard. A vacuum cleaner ean 
help clear some problemsbut sometimes a dealer or serviee center 
may have to clean the actual key contacts. 

Mysterious changing values or characters in your program list- 
ing are the result of memory becoming nonfunctional. Use of a 
memory test program ean help locate the fault; your dealer ean 
then help replace the offending memory chip* 

55 
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Problems in reading programs from disk ii» usually due to a 
speed ehange* This ean oceur when: 

• the drive whieh originally recorded the disk runs at a very 
different speed from the drive being used to read the disk 

• the speed of your disk drive changes over time 

• the speed of your disk drive changes as the result of chants in 
the power line voltage* ^ 

If you suspect changes in your disk drive speed, your dealer or 
service center should check and adjust your drive. If you suspect 
line voltage fluetuation* you need aconstant voltage source such as 
a SOLA power supply. 

Some microcomputer manufacturers are now supplying test 
programs to exercise the complete system and pinpoint any prob- 
lems; some software companies are also selling programs for this 
purpose. See the UTILITIES section of the chapter on languages 
and disk operating systems! 

Both Appleand Radio Shackare developing substantial service 
center programs for quick repair or service when needed. Radio 
Shacki for examplct has over 50 regional service centers* Other 
computer companies are investigating service carried out at a 
service center for another company (usually a minicomputer com* 
panyX Some provide service only at the dealer or factory* 

A good dealership should offer loaner equipment or be able to 
rent you replacement equipment during the repair period* 

It should^ however, be stressed that the author*sexperience with 
a wide variety of appliance microcomputers suggests a ver^high 
degree of reliability. 
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CAI Languages, CMI Systems, Graphics 
and Futureworld: CAI 



Computcr*assist€d instruction lessons can. be prof^amcd in 
almost any computer lanKuage, It should be noted, however* that 
there are over 30 computer-assistod instruction languages; some of 
these are directly related to each other. Why are there any special- 
ized computer-assisted instruction languages? The answer can be 
broken into four parts; 

• Computer-assisted instruction languages typically have a 
limited set of commands and are therefore easy to learn to use, 

• Computer^assisted instruction languages usually have some 
special answer-processing functions. The learner's answer may 
be analyzed for one particular word or phrase: The learner may 
be allowed to misspell words and still be considered correct. 

^ Computer-assisted instruction languages usually automatically 
keeptrack of student performance and record it on acassette or 
diskette. They also make it possible for a teacher to view or list 
any given student's performance record* 

• Virtuallyall computer-assisted instruction languages are inter- 
active* That is to say, the learner constantly views information 
and responds to questions at a computer terminal until finished 
with the lesson. 

Computer^ ba^ed learning systems which do not function inter- 
actively through a lesson are usually lumped under the rubric 
emnputer-managed imtntction (CMI). Not all computing lan- 
guages are interactive. 

The major design intent of computer-assisted instruction lan- 
guages was to provide the previously mentioned abilities and some 
basic computational capability for use by teachers. It was assumed 
that teachers should be able to use the CAMangijages without.^ 
beingexperienced programers. In addition* the primary use pro- 
jected was tutorial based upon sets of questions and answers. 

If we wish to do computer-assisted instruction on appliance 
microcomputers, what are our options? 

• Use a general purpose language such as BASIC or PASCAL. 
This would entail writing special purpose subroutines for such 
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thint?^ as answer procoKitinK iind Htudont record keeping. 

• Write your own version of a lanjfuaKo suoh jw PILOT in the 
lanj?uaj?o BASIC, A j?oo(I I)oj?inninj? reforonco is "A IlAtilC 
riLOT* by Cliarlos Shapiro. /Vy>/>/r'j* ConijmtiTH (majjaxino). 
Sopt-Oct 1^77.(^2), 

• Purchase acopyofthoCAIlanKuajfo PILOT doaiKnod to run on 
your microcomputer. Sec the RKSOUKCKS sc^ction in this 
chapter for more detaiK"^* 

• Olituin experimental copies of other CAI languaROs such as 
MUMPS, LOGO.orSMALLTALK, Dr. Richard Waltersof the 
University of California* Davis* has been developing a version of 
the MUMPS language for use on the CP/M disk operatinj? 
system. A ((ood reference on MUMPS is'* A Touch of Mumps*' by 
Joan Zimmerman* Creotire Computinfj {mstf^zzinQ), November 
1979, 5(11). There are rumors that a version of SMALLTALK, 
the Xerox Dynahook lanf^uaRc, may be made available soon for 
Z-80 ba^sed microcomputers. 

• Purchase or develop your own course development system. The 
only one on the market currently is GENIS I from Bell and 
Howell Microcomputer Systems. 

Now, just what would be involved in preparint^ BASIC sub- 
routines for answer processint^ and student record kecpint^? The 
following section gives some example subroutines that eould be 
used as a part of each CAI program you would write in BASIC. 

Basic Subroutines For CAI 

Keyword Answeiring Processing 

The first efforts at answer processing involved exact answer 
match. After initial experimentation, teachers discovered that 
exact answer matchingsimply was not effective for many typesof 
tutorial lessons. For example, the students answer to a question 
might include the same words in adifferent order and therefore be 
c<Ainted wrong. The exact answer match implicitly required exact 
order as well. 

Thisdilemmaled to the developmentof keyword answer proces- 
sors. In this case, the author specified a keyword and if that word 
occurred anywhere in the student*s response, the response was 
considered correct. Embellishments quickly became necessary 
and included such thingsas(l) multiple keywords and (2) allowing 
the keyword to be embedded in a larger word. The latter feature 
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allowed thcHtudciittt) respond wiUi tht! plunilfornior panttctiHcof 
tlic mithor'H unawcr and atill bt! considcrcHl corrocL 

AftcT further cxpcTlmcntatlon it was found that cxiu?t order of 
keywords wjlh important and desirablt! for Homt! leHsonH. Conse- 
quently, the next major embellishment of keyword proeessors 
allowedstipulationofcxaetorderor no order. These developments 
in keyword procensorH were not only very useful in the standard 
automated lesKon but opened the way for experimentation with 
stimulated eonveraational interaetion. CounBelor-patient typos of 
simulations beeame possible if the teaeher eould speeify antiei- 
patvd questions or question Hequenees whieh mi^ht reasonably 
oeeur in real life situations. 

The developments were useful in eomputer*assisted in»truetion 
applieations but basieally were available only in CAI lanj^a^es. 
The aetual implementation of answer proeessors usually treats the 
proeessors as tan^ua^e funetions with parameters. 

The generalized keyword subroutine presented here was 
dei^j^ned to allow specif ieation by the author of up to five keywords 
and to allow the author to speeify how many must be matehed in 
order to be eonsidered eorrcct. 

A general procedure for keyword answer processing is outlined 
as follows: 

L Compare each author keyword with student's response. 

2. If a keyword matches, increment the match counter. 

3. Compare the match counter with the author's specified number 
of matches. If equal, print a correct response message, record 
indication of correct response^ and record the student's aetual 
response. Blank the answer variable. Return to ealtinj? routine. 

4. If no match in step 3, check to see if all keywords have been 
..compared without success. If so, print an incorrect response 

and record the student's aetual response. Blank the answer 
variable. Return to the calling routine. 

0 

General Design of CAI Program Using 
Keyword Answer Processing 

The design of an answer processing routine is dependent to some 
extent upon the design of the calling program. 

Most CAI languages treat lessons as blocks of information to be 
presented to the student. The block may be composed of (!) infor- 
mation to be displayed. (2) question. (3) specified answers to be 
compared to astudent's response, and (4) pctions to be performed 
dependent upon the quality of the student's response. 
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Example i^f'Btock^ 
A flUgtfCfltcd block in BASIC would be as folIoWB! 

500 PRINT "NAME A PROPERTY OF COLOR" 

f)06 REM - STUDENT RESPONSE VARIABLE IS A$AS 

ISTHESAME 
606 REM - IN ALL BLOCKS 
610 INPUT A$ ' 

620 REM -RISNUMBEROFBLOCK IN THE PROGRAM; 
K IS THE 

621 REM - NUMBER OF KEYWORDS TO MATCH 
630 R=9: K=l 

540 REM - AUTHOR SPECIFIED KEYWORD 

550 A$(1KHUE" 

560A$(2KVALUE'* 

570 A$(3KINTENSITY" 

580 REM - CALL KEYWORD SUBROUTINE 

690 GOSUB 7000 

Deaiffn of Keyword Subroutine 

Thelceyword siibroutine presented in this article requires the 
following extended BASIC features! 

• STRINGS {len^h at least equal to 70 characters) 

• MID$(A$,K,J) 

• LEN (A$) 

The keyword subroutine requires the following unique 
variables: 

• K2 (number of matches) 

• K (number of keywords to match— see BLOCK design) 

• Kl (actual number of author keywords) 

• A$ (string variable which holds student answer) 

• R$ (IfJ) (string matrjx used to record student responses and 
performance record) 

• A(5)(numenc matrix used to hold length of keyword strings) 
The keyword routine uses only two temporary variables (1 and 
J)* They are used as loop counter variables. 

The keyword subroutine allows the following ke3n^*ord checks: 

• Specification of single keyword match from field of 1 to 5 
author-specified keywords 

• The keyword is treated ask root keyword; consequently, it will 
allow the occurrence of the keyword with prefix or suffix in the 
student response* 

Nowlet*s take a look at the actual BASIC language subroutines. 
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\ REM — CLEAR VARtADLE SPACE ANO ASSIGN lOOO BYTES TO STRINGS 
Z CLEAR tOOO 

9 REM — DECLARE NUMERIC AND STRING MATRICS 

10 OtM A{S], AS(S), RSOO.3) 

95 REM — FIRST *'0LOCK** OF INSTRUCTIONAL MATERIAL 

% REM OISPLAV QUESTION ANO REQUEST RESPONSE 

9; REM AS IS USED AS A GENfFlAL ANSWER VARIABLE FOR ALL 

9B REM "BLOCKS'* 

100 PRINT:PRIHT:PRINT '^HMAT IS ONE PROPERTlf OF COLOR";: INPUT AS 

105 REM — THE VARIABLE "R" IS USED TO NUMBER THE OLOCKS ANO 

106 REM IS SUBSEQUENTLY USED AS AN INDEX TO THE STUDENT 
10; REM RECORO MATRIX "RS(R,C)" 

108 REM THE VARIABLE •;K" IS USED BY THE TEACHER TO SPECIFY 

109 REM THE NUMBER OF KEYWORDS REQUIRED FOR A CORRECT RESPONSE 

110 R-1:K-1 

115 REM — THE SUBSCRIPTED STRING VARIABLE AS(N) IS U5E0 JJY 

116 REM THE TEACHER TO HOLD THE KEYWORDS CONSIDERED TO BE 

117 REM , CORRECT ANSWERS 

120 AS(1)-"VALUE"iAS(Z)-"HUI":AS0)*" INTENSITY" 

125 REM — CALL KEYWORD PROCESSOR SUBROUTINE (THE SUBROUTINE 

126 REM JUDGES CORRECTNESS OF RESPONSE AND AUTOMATICALLY 

127 REM RECORDS THE INDICATION OF CORRECTNESS IN RS(R,C) 
130 GOSUB 7000 

195 REM — ANOTHER INSTRUCTIONAL "BLOCK" BEGINS HEftE> THE 

196 REM STRUCTURE IS THE SAME AS FOR BLOCK 1 (R-1). 
200 PRINT:PRINT:PRINT "NAME TWO PROPERTIES OF COLOR: 
210 INPUT AS 

220 R-2:K-2 

230 AS(lKIHTENSlTY":AS(2)-"VALUE":AS(3)»*'mJE" 
240 GOSUB 7000 

295 REM — **BL0CK 3'* BEGINS HERE ANO HAS THE SAME STRUCTURE 

296 REM AS THE PRECEEDING BL0CKS> 

300 PRINT:PRINT:PRINT *'NAME ALL THREE RROPERTIES OF COLOR: 
310 INPUT AS 
320 R-3:K-3 

330 AS(1KHUE^ASt2)-"MNTENSlTY":AS0)-"VALUE'* 
340 GOSUB 7000 

495 REM — THE NEXT STATEMENT CONCLUDES THE BLOCKS SUPPLIES 

496 REH TO TEST THE KEYWORD PROCESSOR SUBROUTINE* ' 
500 GOTO 9999 

6994 REM 

6995 REM — ****** th^ KEYWORD PROCESSOR SUBROUTINE ****** 
7000 K2-0 

7005 REM — DETERMINE THE LENGTHS OF THE AUTHORS KEYWORDS 

7010 A(1)-LEH(AS(1)) 

7020 A[2KEH{AS{2)) 

7030 A(3 -LEn(AS(3S) 

7040 A 4 -LEh(aS(4 ) 

7050 A(5)-LEH(AS(5)) 

7055 REM — DETERMINE HOW MANY KEYWORDS WERE SUPPLIED FOR 

7056 REM TE^T BY THE AUTHOR 
7060 FOR I-I TO 5 

7070 IF A(1)*0 THEN 7090 . 
7080 NEXT I 

7085 REM — THE VARIABLE Kl CONTAINS THE ACTUAL NUMBER OF 

7086 REM KEYWORDS IN THE AUTHORS LIST. 
7090 Kl-l 
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HEM Compare the huhoer of keywords speciheo tor hatch 

imC REM H1TM ThiE NUHDER OF KEYWORDS IN THE LIST. IF 

m? HEM K IS GREATFR THAN Kl TUEN ASSUME ALL IN THE 

70^ TfEM LIST MUST MATCH. 

7100 ir K^Kt T^fEN K-Kf 
7M0 hi 

7n'j HEM CHECK TO SEE IF CURRENT KEYWORD DEIHG TESTED 

IWC RLM IS EMPTY (IE, MAS NO CHARACTERS), IF SO TERMINATE 

;n; wem the test sequence. 

7t20 IF A(l)-0 THEW }Z(iQ 

im flEM COMPARE THE CURRENT KEVWORO WITH ALL SEQUENCES OF 

7126 REM CHARACTERS IN THE STUDEHT^S ANSWER. 

7130 FOR J'1 TO UH (At) 

7140 IF MIDt(At,J,A(l))<>At(t) THEN 71S0 

7U] REM If MATCH, INCREMENT MATCH CDUMTER 

7142 K2'K2+1 

7M4 nOTO 7160 

7lS0 NEXT J 

7TSS REM COMPARE MATCH COUNTER WITH THE NUMBER Of KEYWORDS 
71S6 REM SPECirtEO AS NECESSARY FOR CORRECT RESPONSE IF 
7166 REM NFfiATIVE MESSAGE TO THE STUDENT. 
;)S; REM EQUAL, PRINT POSITIVE MESSAGE FOR STUDENT. IF NOT, 
7isa REM CHECK TQ SEE IF ALL KEYWORDS IN LIST HAVE BEEN 

7159 REM HAVE BEEN TESTED. 

7160 IFK2»K THEN PRINT '*RIGHT":riOTo 7230 

716S REM IF ALL KEYWORDS IN THE LIST HAVE BEEN TESTED, PRINT 
7170 IF hS THEN 7200 
;i80 M + l 
7190 GOTO 7120 
7200 PRINT *^WR0NG1'* 

7?0S REM --- STORE INDICATION OF WRONG RESPONSE IN THE STUDENT RECORD 
72D6 REM MATRIX 
7210 RStR.3)--'-*" 
7220 GOTO 7240 

7225 REM STORE INDICATION OF CORRECT RESPONSE IH THE STUDENT 

7226 REM MATRIX 
7230 RS(R.3)'^' + '* 

7235 REM STORE ACTUAL STUDENT RESPONSE IN THE STUDENT RECORD 

7236 PE« MATRIX 
7240 R^(R,2)=AS 

724S REM BLANK RESPONSE VARIABLE. 
72S0 AS'-^" 

72SS REM RETURN TO THE CALLING ^BLOCK". 
7260 RETURN 
9999 END 



Answer processinff usInfT keywords represents a very powerful 
tool in the development of conversational simulations. Prof^rams 
can be devised to carry on a useful conversation in a limited 
contex t. 

While k^word answer processing opened new horizons in the 
development of tutorial lessons* teachers encountered problems 
with students who could not spell or type accurately. These prob- 
lems suggested the need for an answer processor to phonetically 
encode respons'^s and thus avoid problems with typographic and 
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Bpclling errors* 

A very baaic but interesting phonetic answer proceaaor algo- 
rithm wad developed through a projeet funded by the National 
Seicnee Foundation. The projeet resulted in the development of a 
CAI language eallcd PLANIT that was to be "machine* 
independent," It sueeessfully met that goal, with the only restrie* 
tions being a 24*bit word size (minimum) and aceess to a 
FORTRAN IV compiler. The phonetie algorithm used in 
PLANIT is quoted verbatim in this artiele, 

Basic Phonetic Processor Procedure 

The General proeedure for a phonetie answer proeeBSor in 
BASIC is as follows: 

1, Disassemble the answer or response string into single eharae* 
ter strings, 

2, Sequentially convert eaeh single character string into its 
phonetie equivalent using the PLANIT PHONETIC ALGO- 
RITHM (procedure), 

3, Reassemble phonetie characters equivalents, into a single 
string, 

4, Return to calling program for comparison of phonetie equi- 
valent response to a phonetic equivatentanswer specified by the 
lesson author^ 

Phonetic Eticoding and Formulas Processing^ 

The phonetic answer processor subroutine requires the follow- 
ing extended BASIC features: 

• STRINGS (length at least equal to 70 characters) 

• MID$(A$.J.l) 

• LEN(A$) 

Phonetic Encoding 

The phonetic encodi.ig process is accomplished in four steps: 
1, Letter Equivalent: All letters are transformed into their let- 



♦Bennick. F.D„ & Frye, C H.t PLANIT Language Reference ManuaL 
System Development Corporation TM-(LM422/002/OK Oct 1970. 
(APPENDIX E) 

t 
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ter equivalents* Any remainintj chanictora includintj blanks are 
unchanf^eil. The letter in Row 1 tranfiformeil into the letter 
immediately below in Row 2. PLANIT i(jnore$ all other 
charactera* 

Row 1 ABCDEFGHIJKLMNOPQRSTUVWXYZ (orijjinal 
letter) 

Row 2 ABCDABCHACCLMMABCRCDABHCAC (letter 
equivalent) 

2. TheH Replacement; Each H in a word is transformed to the 
preceding letter provided the character is a letter. If not a letter 
{e.fx;., a blank), H is unchanged* 

3. Elimination of Successive Identical Consonants: All but the 
first element of an uninterrupted sequence of a sinfifle confionant 
are eliminated. (e.ff., CC =C, TT = T). 

4* Elimination of A's: All vowels, transformed A's, are elimi- 
nated unless A is the first character of the word to be encoded* The 
final wordcontainsonly consonants and a leading A if there is one. 

Examples: 

Original Steps 
Word 1 2 3 4 

PHONETIC BHAMADAC BBAMADAC BAMADAC BMDC 

HAZARD HACARD HACARD HACARD HCRD 

ON-LINE AM'LAMA AM-LAMA AM-LAMA AMLM 

AWHILE AHHALA AAAALA AAAALA AL 

The phonetic subroutine requires the following unique 
variables: 

♦ B$ {phonetic encoded answer) 

• A$ (string variable to hold student response) 

• R$(LJ) {string matrix used to hold individual characters from 
student response or author answer) 

♦ B$(73) (string matrix used to hold individual characters from 
student response or author answer) 

The phonetie subroutine uses only two temporary variables (J 
and K).They are used as loop counter variables and index pointers 
for matrices. 

The phonetic answer processor subroutine is designed to be 
called to process both the author's answer and the student's 
response {on separate GOSUB calls)* The phonetic response pro- 
cessor can handle character strings up to 70 characters in length 
with embedded blanks and punctuation* The only restriction is 
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thut the use of a comma in the student's answer mfty produce a 
syntax error depending on the BASIC interpreter beinjcused* 

Theiiatinjcof asampleminilesson{one"bioek^')and thephonetie 
subroutine follow, 



Phonetic Response Answer Processor Program Listing 



1 REM CLEAR VARIABLE SPACE AKD ASSIGN 500 OVIES TO STRINGS 

2 CLEAR SOO 

9 REM — DECLARE STRING KATRICES FOR PHONETtC SUBROUTINE 

10 0(M B}(73) 

15 REM — DECLARE STRING MATRIX FOR STUDENT PERFORMANCE RLCORDS 

16 REM THE R DIMENSION REFERS TO THE NUMBER OF ^'BLOCKS" 

17 REM ENCOUNTERED BV THE STUDENT, THE C OlMENStOH REFERS 

18 REM TO (1) BLOCK NUMBER. l2) ACTUAL RESPONSE, AMD (3) 

19 REM THE RESULT OF COMPARING RESPONSE WlTM ANSWER 

20 DIM R$(30,3) 
70 B$(0)-*" *■ 
60 I-O 

95 REM — FIRST "BLOCK" OF INSTRUCTIONAL MATERIALS. 

96 REM PRESENT QUESTION - - - 

100 PRINT "UHO WAS THE FIRST PRESIDENT OF THE U,S." 

105 REM — THE VARtABLE ft REFERS TO THE BLOC)C NUMBER. 

106 REM THE VARIABLE I IS USED TO INDICATE THE NUMBER OF 

107 REM ATTEMPTS IN THE LESSON. THE MATRIX Rt(R.C) 
103 HEM IS USED TO HOLD A RECORD OF TME STOOENT*S 
109 REM PERFORMANCE BLOCK BV BLOCK. 

no R=ltI-I+l:RS(M)«STRt(ft) 

IIS REM — * A$ IS USEO TO HOLO THE AUTHOR SPECIFIED ANSWER 
120 A$«"WASHlNGTON" 

125 REM — GOTO PHOtlETiC SUBROUTINE AND CONVERT ANSWER TO 

126 REM PHONETIC REPRESENTATION. RETURN IT IN B$, 
130 GDSUB 8O0O 

135 REM — HOVE PHONETIC REPRESENTATION FROM TEMPORARY VARIABLE 

136 REM B$ TO P$, 
140 P$»B$ 

145 REM — MOVE STUDENT RESPONSE TO THE QUESTION, 

146 REM A$ IS AGAIN USED TO HaO DATA TO BE PASSED TO 

147 REM PHONETIC SUBROUTINE. 
ISO INPUT A$ 

1SS REM — STOftE STUOENT*S ACTUAL RESPONSE IN RECORD MATRIX 
160 R$(I,2)«A$ 

165 REM — GOTO PHONETIC SUBROUTINE AND CONVERT RESPONSE TO 

166 REM REPRESENTATION, RETURN IT IN 8$. 
170 GOSUB dOOO 

17S HEM COMPARE B$ WITH P$, 
180 IF PSoBS THEN 210 

IBS REM — RECORD CORRECT RESPONSE INDICATOR 
190 R${r,3)*"+" 

19S REM — PRINT FEEOBAOC MESSAGE TO STUDENT 
20D PRINT "HIGHT:":GDT0 230 
20S REM — RECORD INCORRECT RESPONSE INDICATOR 
210 R$(U3)-"-" 
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215 flEH — PRINT FEEDBACK MESSAGE TO STUDENT 

220 PfllNT "WRONGf* 

225 REM — PROCEED TO NEXT FRAME 

229 R£M *** £ND OF TEST OF PmHlC SUGROUTINE 

230 fiOTO 9090 

7996 REM ******** PHONETIC SUBROUTINE ******** 
7990 R£M SET UP VAfltADLES FOR COUNTERS 
8000 K-1:J-1 
8002 D1-" 

8005 REM — PLACE EACH LETTER/CHAR tN ANSWER INTO SEPARATE CELL 
8010 IF J>LEN (At) THEN B200 
8020 Gt(K)-MIDt(At J.T) 

0022 REM — TRANSFORM ANSWER LETTERS 1«TQ LEHER EQUIVALENTS. BLANKS 
8024 REM REMAIN UNCHANGED. LETTERS TRANSFORMED AS FOLLOWS: 
0026 REM 

f]028 REM ORtG. AOCDEFGHIJkLMNOPQRSTUVWXYZ 

8029 REM EQUIV. ABCDABCHACCLMHABCRCOABHCAA 

8030 IF (Bl(K)-*E'* OR BKkKP' OR B%M -"0" THEN B%W -"A" 
0040 JF BS (K) " "U'* OR BS(k) • "V" THEN B1(K) - *'A*' 

8050 IF BlfK)""F'* OR BSfK)-'*P*' OR Bl(K) THEN BS(K)'"B'* 

8060 IF BS K -*'G'* OR BS{k)-"J'* OR BSiKj-^K" THEN B1(K):^*'C'* 

B070 IF BS(K)-"Q'* OR BS{k):^'*S" THEN B1(K)""C" 

0080 IF BtiK)-"X'* OR BS(K)-*'Z" THEN BS(K)-**C" 

8090 IF BS(K -"W" THEN OS{K)"^'H" 

B100 IF BS(K)-"N" THEN BlfK ""M'* 

8110 IF Bl(K)-"r^ THEN Bt(K)-"0'* 

8T15 REM — TRANSFORM H INTO PREVIOUS LETTER UNLESS IT BEGINS WORD 

8120 IF BS(K)'"H" AND BS(K-1)<>** " THEN BS{k)=B1(K-1 ) 

sno IF BS(kJ"''A" then 8150 

8135 REM ™ REPEATEO CONSONANT DELETED 

8140 IF BS(K)-BS{K-1) THEN BS(K)-" '■:K=K-1 

8145 REM — REPEATEO A DIETED 

8150 IF BS{t;)-"A" AND BS(K-1)-"A" THEN Bl(K) = " ":K=K-1 
B155 REM — ^ DELETE A AFTER COKSNANTS 
8160 IF BS(K)-"A" ANO BS(K-1)<>" " THEN BS(K)-" "rK-K-l 
316S REM — A AFTER A BLANK ALLOWED (EG AT START OF A WORO) 
8170 J=J+1 
8180 K=Kfl 
8190 GOTO 8010 
^ 8200 FOR M-1 TO Lt«(AS) 
8220 BS-BSfBS(M) 
8^30 NEXT M 
82 ao RETURN 

9999 PR1NT:PRINT "******* EfiD OF PHONETIC SUBROUTINE TEST********" :END 



A General Purpose Student Reeord Subroutine 

There are three major purposes for maintaining records of stu- 
dent performance: (lHhelearningprocessisenhanced when per- 
formance quality is revealed to the learner immediately, in the 
context of the total task or lesson; (2) records indicating student 
performance on specific items allow the teacher to provide more 
effective guidance; and (3) records can be used to assess the effec- 
tiveness of the learning materials and to identify areas of the task 
needing redesign* 
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The first puri>osc described above ean be aceomplishetl by the 
UMO of simple correct and incorrect answer eounterw in the form: 



line tfU^R+I (RiRht Answer) 
or 

line Hw=W+ 1 (Wron^ Answer) 

The appropriate counter is incremented after judging the stu- 
dent's response. At the end of tho program* thelesaon author would 
probably use something similar to the following code: 

Line PRINT *'YOU GOT^ R; *'R1GHT WITH"; 
W; "WRONG!'^ 

Line # PRINT *'YOUR OVERALL PERFORMANCE WAS^ 
1NT(R/R W)*100);% correct;^ 

The procedure just described is entirely student-oriented; i.e. no 
records are kept for teacher use. The second and third purposes for 
maintaining performance records are to make information avail- 
able for teachers. 

Design Layout of Student Records 

The design of a more pervasive student records procedure may 
be summarized as follows: 
L Identify the information to be retained. 

2. Specify matrix layout required to maintain the information. 

3. Identify items to be manipulated or defined for each 
question/answer block presented. 

4. Specify information to be presented in a summary report form. 

5. Specify completed record report form* 

. The design presented here is predicated on a machine with no 
disk or machine with a BASIC that permits storage of array/ 
matrix data. 

1. Information to be retained. It is possible for a learner to 
encounter the same question/answer item more than once. There- 
fore^ it is useful to know the actual sequence encountered by the 
student. Also, it is occasionally useful to see the student's actual 
response to an item* and to identify which blockof in formation was 
encountered. Last but by no means leas^ one needs the result of the 
response judgment 
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EXAMPLE OF RECORDS MATRIX 



Figure 14. Examples of Records Matrix - 

2. Matrix layout It is probably most convenient to use a two- 
dimensional string matrix for storage of the performance record. 
The author has arbitrarily designated the matrix as R$(R,CX 

3. Iterrui to be d^ined or manipulated in a blocks Most C AI lan- 
guages treat lessons as discrete "chunks" of information. The 
''chunks'^ maybe information tobe printed, questions and answers^ 
or a combination. We will refer to such an arrangement as a 
f)lock\ The structure of a block would appear as follows: 



Line fft=n (Defines number of block) 

Line lf'U1 (The Ith t1n>e the student has encountered 

an Item; used as a fow index to records natrix) 
Line ffR$(TJ)-STRi(R) (Stores a string representation 

of the block mmiber in the record mdtrU) 
Line SPRINT "WHAT IS THE MOST AVAILABLE MICROCOMPUTER 

LANGUAGE" 
Line #INPUT AS , 

Line *Ri(I,2)»AS (Store student answer in inatrix) 
Line *AS(n = "BASlC" 1 
JLine #AS(2)="EXTENDED BASIC" 
Line *IF AS ASd) AND AS AS(2)THEN LfNE #n 
Line #fiS{I,3)^'**":PRINT ^'RIGHT!*' 
Lfne rfGoTO LINE fn*l 
Line tn ftt(I,3)-"^":PftII*T "WRONG!" 
Line #n+l 'iOTO NEXT BLOCK 

note: After last block, Set I'lM THEN Rt(1 ,2)-"SQUlT'* 
{This signals the end of the entries tn the matrix) 
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4, Summnry rvport. The summary reiwrt should print a reiiort 
headinfc and the columnar hcadintCH "block number" and ''judg- 
ment", It should ulso print the total nundier correct, total number 
incorrect, and a i)€rformanee [>crcentaKe. ^ 

5, dmiAete report. The co^nplete report should include a 
column for the actual response as well as all the data for the 
summary report. 

The subroutines are actually only the routines used to print the 
contents of the reeords, The records are actually gcneratiKl 
through the blocks* The subroutines are executed after the student 
completes the lesson by typing GOTO n where n is the startingline 
number for the desire<i report. 

The following listing shows the subroutines and two example 
blocks. 



10 CLEAR 500 
50 OIH flS(5) 
60 OIH RS(lO0t3) 

80 PRINT:PRINT:PRINT CAI LESSOR AND DEhOnSTRATION OF STUDENT RECO 
ROS 

90 PRINT:PRINT 

100 INPUT "WHAT 15 YOUR NAHE*';NS 
no I-O 

115 REM ******** FIRST BLOCK IN LESSON ******** 
120 R-liI-I+l:ft$(Itl)+STftS(ft) 

130 PRINT "NAME THE MOST PPPULAR LANGUAGE ON MiCRO-COHPUTERS CURRENTLY" 

MO INPUT A$ 

150 AS(1)*"BASIC" 

160 AS 2)-"EXTENDED BA51C" 

170 AS(3)-'*MITS BASIC" 

180 ASfa)-"8K BASIC* 

190 RStlt2)-AS 

200 IF AS<>AS(1) ANO AS<>AS{2) AND AS<>AS{3) AKD ASoASta) THEN 250 
210 RS(lt3)-*'+" 
220 GOTO 270 
250 RS(l,3)-' 

260 REM ******** 5EC0N0 8L0CK IN LESSON ******** 

265 REM — NOTE THAT THIS BLOCK REQUIRES THE STUOEWT TO GET THE AMSWER 

266 REM CORRECT 8EF0RE HE CAN MOVE AHEAD IN THE LE5S0N. 
270 R-2:I=I+1:RS{IJ)=STRS(R) 

2B0 PRINT "IS IT AVAILABLE IN ALL MICRO COMPUTERS" 
290 INPUT AS 
300 AS(1)-"N0" 
310 RSil,2)-AS 

320 IF AS-AS(l) THEN RS(I.3)="+^G0T0 35D 
330 PRINT ^RY again:" 
340 RS(I,3)-'*-":G0T0 270 
350 GOTO 9995 

9000 R£M — STUDENT RECORD PRINT SUBROtiTlNES 

9002 REM tl] SUMMARY FORM (INCLUDES BLOCK NUMBER AND RESPONSE 

9003 REM INDICATOR)' 

9004 REM {Z) COMPLETE STUDENT RECORD (BLOCK NUMBER. ACTUAL 

9005 REM STUDENT RESPOflSE, ANO RESPONSE INDICATOR) 
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9010 PRINT:PR(HT:PR[NT STUDENT PERFORMANCE RECORD FOR ^Nt*;'* *** 

***** 

9020 PRINT TA0O0);"{SU»t1ARY FDRH) " 
9030 PRINT 

904D PRINT "BLOCK NUHQER";TAO( tS)^ "ANSUER JUOGEhENT" 

9045 REN — R IS THt VARIABLE USED TO TALLY TKE CORRECT RESPONSES. 

9046 REN H IS THE VARIABLE USED TO TALLY THE INCORRECT RESPONSES, 

9047 REN N IS THE VARIABLE USED TO COUNT THE TOTAL RESPONSES. 
9050 PRINT: R*Ofy-DlH-0 

9055 REN — NAIN LOOP USED TO EXAnINE STUDENT PERFORHANCE ITEN ITEN 

9056 REN INFORMATION EACH ITEM IS PRINTED ON A LINE. 

9057 REM UHEN **SQUtT" IS FOUftD IN THE ACTUAL AHSUER AREA FOR THE 
905B REN LAST EHTRV IN THE RECORDS MATRU. THE PROGRAM THEN - 

9059 REM PRINTS TOTALS AND PERCENTAGE OF PERFORMANCE. 

9060 FOR U] TO 100 

9070 IF Rt(U£)-**tQUlT" THEN 9120 

9075 REM — PRINT ITEN (BLOCK) NUMBER AKD RESPONSE INDICATOR. 

9080 PRINT TAB (5) iRttU )iTAB{£D);Rt( L3) 

9065 REM — COUNT CORRECT RESPONSE 

9090 IF Rt(I,3).*V THEN R»R+1 

9095 REM — COUNT INCORRECT RESPONSE 

9100 IF Rt(I,3)-"-*' THEN H-y+1 

9110 NEXT I 

9115 REN SET N COUNTER TO ONE LESS THAN I BECAUSE LAST ITEN IN 

9116 REM STUDENT REC0«O IS USEO FOR FLAG FOR END OF RECORD. 
9120 N-I-1 

9130 PRINT 

9140 PRINT '^TOTAL ANSWER BLOCKS SEEN: \N 
9150 PRINT ■♦TOTAL INCORRECT ANSWERS: ";W 
9160 PRINT ■♦TOTAL CORRECT ANSWERS: ";R 

9170 PRINT ■■ PERFOWNCE PERCENTAGE^ INT{R/NMOO) ; **r *** 
**** ■■ 

9180 PRINT 

9190 PRINT ■■ ♦■ 

9200 PRINT:PRINT:STOP 

9300^PRINT:PRINT:PRINT ♦■****" STUDENT PERFORMANCE RECORD FOR "'M'^ *** 

9310 PRINT TAB (IB) i"(COMPLETE RECORD)* 
9320 PRINT 

9325 REN — PRINT BLOCK NUNBER. ACTUAL RESPONSE AND ANSWER JUDGEMENT F 

9326 REM EACH ITEM 

9330 PRINT "BLOCK NUKBER%TAB(15) TACTUAL RESP0NSE-;TAB(50) ^''JUDGEMENT" 
9340 PRINT:R=0:W=0:N=D 
9350 FOR I-l TO 100 

9360 IF Rt(K2)--S0UlT" ThEN 9410 ^ ^^ 

9370 PRINT TW (5);RStIJ J iTABtlSURM I .^)iTABt5S)-,RttI t3) 

9380 IF RS{U3)-*'+" THEN R-R+1 

9390 IF RS(1*3)*"-" THEN W=W+1 

9400 NEXT I 

9410 N'M 

9420 PRINT 

9430 PRINT '^TDTAL ANSWER BLOCKS SEEN; '♦jN 

9440 PRINT "TOTAL INCORRECT ANSWERS: "^W 

9450 PRINT -TOTAL CORRECT ANSWERS: ",R 

9460 PRINT ■■ PERFORMANCE PERCENTAGE: "; INT{R/N*100) 

94 JO PftINT 

9480 PRINT ♦■- " 

9490 PR[NT:PRlNT:STDP 

9^5 I'l+T 

9^6 RtU.2) = "$QUlT^^ 

9999 END 
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Note: This represontftthecombintttion of twoarticloH published in 
the proceedings of the First West Const Computer Fair; tho mate- 
rial also appeared ^ an artielo titled "Computer- Assisted Instruc- 
tion in BASIC" by Franz J, Frederick. Pmpki^ Comimttr (matra- 
zino), July-AuKuat 1977, fi(l). 

As you can see* deveWpinK keyword and phonetic answer pro- 
eessin(? subroutines and student record keeping? subroutines in 
BASIC involves a Rood deal of work. Remember that most good 
CAI languages and implementations offer at least keyword pro- 
cessing and perhaps automatie record keeping. Only afew provide 
phonetie response processing. In other words, in a CAI language 
the things implied in the subroutines just presented are "auto- 
matie** and built into the language. 

Just what CAI languages or systems are available for the 
applianee mieroeomputers? 



Computer Services 
30 Highway 321,N.W. 
Hiekory, NC 28601 
704-294-1616 



Resources: CAI Lanffuage 

APPILOT 
(PILOT Language- 
interpreter based 
on COMMON PILOT 
standards) 

An easy-to-use computer- 
assbted language (CAI). 
Allows one to easily create 
tutorial learning programs 
for APPLE IL 

Available for: APPLE 11, 32K, with Disk (Integer) 



APPLE PILOT 
(PILOT language—Inter- 
preter based on Common 
PILOT standards) 
3rd QTR 1980 
Available far: APPLE IL 48K, and Disk II 



Apple Computer. Ine. 
10260 Bandley Drive 
Cupertino. CA 95014 
408-996-1010 



ARISTOTLE APPLE 

(a tutorial program for CAI 

activities) . 

Available for: APPLE II, 48K. 



Stoneware Microcomputer 
Products 

1930 Fourth Street 
San Rafael CA 94901 
and Disk II 
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COMMON PILOT IWdn. Corp. 

(intorpreti^r) specialty Software 

P.O.IloxlH) 

I*ortAnfft;le«.WA9;lii«ii 
206-457-il0C4 

Amitiibfvfor: TRS-80 Ltivcl IL Model I 

expansion interface. i(2K, 

disk and DOS 2.1 (or better) 



CLASSROOM COMPUTER Miero-Edueational 
PACKAGE (computer^ P.O.Box 280 

assisted inatruetion system) Nelson Bay 2315 

N.S.W. Australia 

Provides a two-disk CAI 

authoring and administrative 

system. Allows high resolution 

graphies, Q/A^ tutorials* eap- , 

tionst and text presentation. 

Available M' APPLE IL 32K^8K, Disk II 

COMPU-MATH EDU-WARE SERVICE, INC. 

(educational software) Suite 223 

22035 Burbank Blvd. 
Two-disk package with pretest Woodland Hills. CA 91367 
for skill determination. Con- 213-346-6783 
tains six learning 
modules to teach use of fractions. 
Randomly generates posttests to 
determine effectiveness of skill 
acquisition. Uses screen 
graphics. 

Available f<yr: APPLE IL 48K, and Disk II 



GENIS I 
(CAI System) 
Contains the following 
programs: 

L (bourse Development 
(CSl) allows teacher to auto- 
matically create a linear 



Bell & Howell Microcomputer 
Systems 

Audio- Visual Products 
7100N.McCormick Rd< 
Chicago. IL 60645 
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Etoqucncc tutorial Icarnintc 
program* It U based on a pren- 
cntation and teat model It 
allows a variety of answer 
modes. 

2. MARK-PILOT— based upon 
common PILOT with added 
student record keeping fea- 
tures and graphicfl commands, 
AlloWA branching program . 
tutorial sequence, Requires 
teacher to learn the PILOT 
programing commands. 

3, SYNER'GENIS-allows 
the CDS to call MARK-PILOT 
programs for graphics* simu- 
lationst and other MARK* 
PILOT tutorial lessons, 

Available for: APPLE II 48Kt 2 Disk Drives 

PET PILOT D. Gomberg & M. Kemp 

(CAI language-interpreter) 7 Gateview Court^ , 

Provides full PILOT for PET ^an Francisco. CA 94116 
with full BASIC calculations 
in the c: statements, 

Available for: CMB/PET 8K; requires second cassette drive to 

generate lessons ^ ^ * 

PILOT Dr. Daley 

(CAI language-interpreter) 425 Grove Avenue 

Provides 10 commands plus Berrien' Springs, MI 49103 

cursor and graphics control 616-471-5514 

commands. 

Available for: CBM/PET 8K with cassettes 

PET PILOT Computer Project 

(CAI language Peninsula School 

interpreter) Peninsula Way 

Provides full PILOT with Menio Park, CA 94025 
BASIC 

A^^ailable far: CBM/PET 8K with cassette 

\ 
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VIWT INTKIIIMIKTKIIS CIVM Umr'n (in)iip 
(Tor Z-HO ami HOHO hivM^d 1(1 1 Wvst :i:inl Stm^t 

systems; patehod (or CI'/M Ni^w Y(*rk. NY \M2'\ 
system) 

Note; Volume 12 contains 
PIIiOT interpreters anil their 
source code for chan^rinir anil 
reassembly. You should 
acquire this only if you feel 
connpetcnt in asscnnbly Ian- 
^Tua^e work. The PILOTs on 
thisdisk arc unable on unnnod- 
ificd CP/M systcnns. Addi- 
tional Note; Volunne 2S con- 
tains sonne jranncs, atlata bat.? 
system, and an AGOL-like 
lanjruajre (connpilcr), 

Arailablrfor: Unnnodified CF/M systenna on 8" floppy disk. 

Courseware Development Systems (CMI) 

To date only one courseware devetopnnent systenn has been nnar- 
keted assuch. Bell and Howell Mieroconnputer Systennsoffera the 
GENIS I systenrit which includes; 

• the CDS I (the courseware developnnent systcnn) 

• the MARK-PILOT system 

• SYNER*GEN1S. a progrann that allows a user toconnbine the 
featuresof CDS land MARK-PILOT. 

CDS I (the courseware development system) 

CDS 1 is used essentially as a nnana^ennent systenn. It helps a 
teacher who is notaprogranner tocreate tutorial lessons. It can be 
used tocreate quizzes, and, with MARK*PILOT. for simulations 
and graphics. Tutorials and q uizzes created in CDS I are se^^uen- 
tial in nature; i,e„ each section or question nnuit be taken in 
sequential order, 

CDS 1 allows: 

• presentation of text pages 

• question 

• specification of correct answers 

• specification of wrong answers 
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• Hpccificationfif un(!X(>oct(!(l Jin»wcrs 

• HtH.^cificuti<>n of ii fiiilurc rncH»at^c 

• hinU* 

• Hpccificjition of the numSor of trion Inifore jrcttinc the failure 
mcHHat^e. 

In the answer Hf)eeifieationH CDS I alloWH the teaehcr to: 
^ enter fir control misHpcllint^H 

• use Hynonyma 

• provide or iillow for similar ways of phrasint^ un answer, 
CDS I allows the teacher to request thatstudentrceordsbe kept, to 
sf)oeify student enrollment li^bi. and tomtxlify the enrollment list, 
CDS I provides the ability to display ntudent performanee for the 
elass on either the video display or a printer, 

MARK-PILOT 

The MARK-PILOT system contains both an authoring sejrment 
and a student presentfition sef^ment. 
The authoring setrmenta allows you to: 

• create a PILOT lesson 

• modify or edit a PILOT lesson 

• keep track of lessons you have already developed 

• enroll students for lessons 

• obtain grade/statisties report 

^ modify the student enrollment list 

• delete a lesson from the disk. 
The student presentation mode: 

• allows a student to take a lesson 

keeps student reeords based on performance in the lesson, 
MARK-PILOT has the normal PILOT eommands but alSo 
allows the author to ereate low-resolution graphies (based on 40 X 
40 dots on the sereen). It also allows ehoiee of eolors from the 
PILOT lesson, MARK-PILOT also permits, in the ealeulation 
modct all the ealeclation features of the BASIC language. 

SYNER'GENIS 

SYNER-GENIS provides an interesting ability for CDS I and 
MARK-PILOT to interaet with eaeh other. With the use of 
SYNER-GENIS a learner ean beusingalessoninCDSIandCDS 
I can automatieally plaee the student in a MARK^PILOT lesson. 
When finished with the MARK-PILOT material the student is 
returned immediately to the original location in the CDS I lesson. 
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CDS 1 to not have a j?rnphtcft moilc but MARK-FILOT DOES; 
SYNKU'GKNIS allowfl the two to work together to produee Kra- 
phicfl foriwe with a CDS I pruacntatlon. Slmllarty, CDS I tlocfl not 
have branehinir eapability or eomputational eapability but 
MARK-l>imtdoefl. 

The toaeher documentation for GENIS I is* of generally hi^h 
quality. Wateh for other nystoms to appear in the marketplaee 
floon* 

In/ormation Systems 

The only information retrieval systems eurrentty offered for 
mierocomputors are the ones ealled data base systems* There is 
quite a range of types of data base systems but almost all make use 
of disk systems. Sec Chapter 9 for specifie systems. 

Wateh for the development and marketing of eontent-and task' 
flpeeifie information retrieval systems in the near future, 

Comp uter Graphics 

All eufrentapplianeemierocomputersofferthe ability to ereate 
graphics ("drawings'*) and animations on the video sereen. The 
resolution ranges from 40X40 dots to 192X256 dots- Some offer 4 
to 16 eolors. The ability to ereate graphics and/or new type faces 
ranges froiWeasy to fairly difficult. Fortunately various software 
developers have created programs that make it relatively easy to 
accomplish these tasks. 

RESOURCES 

Programs to Create Graphics and Type Faces 

APPLE PLOT Apple Computer Ine.^ 

(graphics plotter package) 
Creates detailed charts and 

graphs. ^ , 

Available for: APPLE IL48Kt DISK IL Apple Silent Printer or 
Qume Sprint 5t appropriate printer controller card 

The Designer System Apple Jack 

(high resolution graphics) 12 Monterey Drive 

generation Cherry Valley, MA 01611 
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Allows creation of hi^h roaolu- 
tion Kruphtcrt by use of Kiimo 
fmddkvi or joyntlckA* 

Aiwiiihh for: APPLK IL AITLfc^SOKT ROM, 48K, and IXvSK 11 

GRAPHICS MASTKR Micro DutaSyHtoms 

(graphics ^cnci^fition Dopt B 

program) 7275 Mcath Way 

Mo. HiKhlan(kCA 95660 

916-448-7048 

AmilnbU for: TRS-80 Level 11 Model I 16K, cassette 

HIGHER GRAPHICS H SynerRiatic Software 

(hijch resolution graphics 5221 120th Ave. SE 

generation) Bellevue. WA 98006 

Allows creation of graphics and 
animation. Provides four shape 
tables with over 100 shapes. 
Amilablefor: APPLE IL 32K and DISK H 

HIGHER TEXT Synergistic Software 

(high resolution character gen- 
eration program) 

Available far: APPLE II and DISK II 

Master Graphics Reference SUMWARE 
(shows TRS-80 keyboard and Suite 406 
graphics characters in all 537 S. Sequoia Dr, 

horizontal and vertical West Palm Beach^ FL 33401 

combinations) 

Amitablefar: TRS-80 Model I 

PICTYPE Discovery Bay Software Co, 

(graphics generation program) P.O.Box 464 

Port Townsend. WA 98368 
Aiailahlefor: TRS-80 Level II Model L expansion interface, 32K. 
disk 

PLOTTER HSC Computer Services 

(graph generator) P^O.Box 43 

Brooklyn, N,Y, 11236 

212-780-0022 
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Amilnhtefor: unmodified CPM (8") and requires CIJASIC 2 

Proftrammahlc Graphic North American Software 

Sketch Pud(Kraphic3 RO.Box U73.Stn/B* 

(foncrator program) Downsvicw, Ontario* 

CAN. M3II5V6 
AmihUffor: Exidy SORCERER. 16K, cassctto 

FUTUREWORLD: CAI 

The Learning Research Group and Alan Kay of Xerox have 
developed an interostinfc personal computer concept called 
D YN ABOOK. The group is proposing that eventually a new per- 
sona) computer can be developed that would: 

• have a complete package size about the size and shape of an 
ordinary notebook 

• have storage capacity for thousands of pages of information, 
such as letters^ poems, simulations, and pictorial images 

• have no perceptible response time delay 

• bedesignedsothatanyownercould"moldandehannelitspower f 
to his own needs" j 

« have a medium of communication (language) as simple and 
powerful as possible {e.g.. more powerflil than LOGO) and 
suitable for serious systems design 

• be as Context-free as possible 

• allow real time video synthesis 
« allow real time music synthesis. 

A very important part of the DYNABOOK concept is the lan- 
guage called SMALLTALK. It is a different language in that 
major entities are called classes* Each class has specific capabili- 
ties; eX' adding numbers, making sounds^ or drawing pictures. 
Each class contains a series of objects. The art of programing in 
SMALLTALK centers around the process of routing messages 
between or among objects in the system. Here are some 
SMALLTALK examples: 

Example 
L * TURTLE.! 

2. * GO 201 

3. DO 4 rCO 30 TURN 90.)! 



Explanation 
Create a new object * as a 
"TURTLE" 

Draw a line from ^ initial 
location "forward"* 20 units 
Draw a square 30 units on a 
side 
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In cssoncc^ SMALLTALK allown: 

• ttuperKraphlca 

• powerful, compact profframfl 

• the ability tocredtfi new clasHCii 

• multiple independent proccsscB. 

At the 1980 NCC show, a prroup of TeKJis proprrarnerH called 
ROSETTA demonstrated an AD HOC version of SMALLTALK 
for use on Z-80 microcomputers. The demonstration machine was 
in fact a Sorcerer. The demonstration was effective and 
interesting. 

Let's let our minds run wild for a moment. An interesting 
combination of new products and experimental materials could 
yield an experimental "DYNABOOK" which would have: 

• an Apple II microconr)puter with 48Kr color high resolution 
graphics, game paddles^ and a light pen 

• music synthesizer boards, amplifiers, and speakers 

• a Mierosoft Z-80 card and CP/M disk operating system 

• a Z-80 SMALLTALK language 

• a videodisc interfaced to the Apple and the SMALLTALK 
language 

• if large scale storage is necessary, a 10 million -character hard 
disk drive. 

It would appear thatsuch a con figuration could be a state of the 
art "DYNABOOK/* Because a random access videodisc costs 
around $5,000 and a 10 million-character disk costs around $5,500 
such an experimenters'dream would beocpensivenow. However, 
there are rumors otB,iy" floppy disk capable of storing 5 million 
characters and hope springs eternal that random access videodiscs 
will come down to about $1,000, 
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Time Sharing and Resource Sharing on 
Microcomputers 



In bif? computinf? circles and prior to the current crop of very 
effective microcomputers. time-sh:irin^ became popular because 
the costs of large scale computinf?. mass storage, and printing 
could be distributed over a number of users. Computer terminals* 
however, tended to cost between $1500 and several thousand dol- 
lars. Now you can buy very capable microcomputers with exten- 
sive memory and some program storage capability and thus avoid 
time-shared systems. 

Once you consider adding disk drives and printers, the cost 
escalates. This 13 particularly true if you have^ for example* seven 
microcomputers and want disk file capabilities for each and print- 
ing capability* AtthispointtWehave come full circle and now find 
it desirable to at least resource-share^ if not time-share. In this 
chapter we will consider four systems based on the concept of 
resource-sharing among a group of microcomputers and one real 
time-sharing microcomputer system- The latter system is defi- 
nitely not an appliance microcomputer system. 
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Figure 15, Cenerai Network Diagram 
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Radio Shack Network I Controller 

This rrsouroc controller is the least expensive and also the most 
restrieted in function. It allows up to lfiTRS-80s to share the disk 
drive of aTRS-80 disk system. 

The Network I controller allows: 

• Simultaneous loading of the same program from the disk sys- 
tem into any or all of the TRS-80s in the network 

• Ijoadingof given TRS-80 with a program from disk 

• Saving a program to disk by any given TRS-80; the procedure 
rec{uires an operator at the central disk system and an operator 
at the student computer station. 

The Network I controller doesn't have the ability to control the 
various requests for system resources; i*e-t disk and printer usage. 
That sort of activity must be monitored and controlled by hu/nans. 
The network would look like this: 




TRS-eo 



TRS^O 




TRS^O 




TRS-eo 













Figure 16. Radio Shack Network I Controller Diagram 
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Figure 1 7. Radio Shack Network / Controller 
Nestar Cluster/One 

The Nc3tar Ctuster/One Model A allows placing up to 64 Apple 
lis in a common resource-sharing network* The network uses one 
Apple II as a monitor station for the system. The network would 
look like the following diagram: 



8" FLOPPY DISK DRIVES 



APPLE II SYSTEM MONITOR 




-Figure'tSrNestaT^luster/One^Model^ Diagram- 

The Nestar Cluster/One allows: 

• intercomputer communication 

• sharing data 
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♦ accciwinjc the same diak files 

♦ no computer in the network to impair the opcnition of another 

♦ each Apple II to load and save pro^^ranirt 

♦ each Apple II to ereate and \isq data files on di^k. 

Nestar also has Cluster/One models which allow mixing various 

models of microcomputers for propfram load and save only. For 

more information contaet: 

NESTAR SYSTEMS INC. 

430 Sherman Avenue 

Palo Alto. CA 94306 

415-327-0125 

415-494-6267 




Figure 19. N€$tQr CtuBter/One System 



Corvus Constellation System 

ThcCorvus Constellation System allows2to64niierocomputers 
(Apple ILTRS-80. or SORCERER) to share theusc of upto four 10 
million-charaeter (byte) hard disk drives* It allows eaehcomputer 
in the network to have open or secured access to all disk f iles. One 
computer usually becomes the monitor station for purposes of 
program transfer from floppy disk to hard disk and for backup 
from hard disk to floppy disk. An eight-computer network would 
useone Constellation controllerandanetworkof9to 15 computers 
would chain two Constellation controlters. The two-to eight- 
computer network would look like this: 
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10 MB HARD DISK 






Computer 






Printer 





Computer 



Figure 20. Corvus Constettation System Diagram 
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Figure 2L CorvuM "Mirror** System V$ed To Back Up lO-Byte 
Hard Disk to Videocassette 

The Corvus Constellation System allows: 

• up to 40 million characters of storage 

• sharingdata between computers 

• access to common data bases on the hard disk 
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♦ treatment of the hard disk drive Hpace ua if it were up to 2fi 
different disk driveB 

♦ much more rapid disk accosf* of progmmrt and datu 

♦ the use of C P/M 2.0 or better as a disk operating Hystem 

The Corvus Constellation can be used with Apple II computers 

either as Apple DOS systems or a PASCAL system. For more 

information contact: 

Corvus Systems, Inc, 

2029 OToole Avenue 

San Joset CA 96131 

408-946-7700 

TELEX; 910-338-0226 




Figure 22. Corvm Consteltation Syitem 



SWTPC 6809 Time Sharing System 

Southwest Technical Products Corporation (SWTPC) offers a 
true time-sharing microprocessor system. In this system each user 
uses the same computer and operates at a terminal. The SWTPC 
6809 system, then* is really not a computer resource-sharing net- 
work but rather a true time-sharing system. SWTPC offers 8" 
double-sided floppy disk systems* 16 million^character hard disk 
system^, printers, from 128K of RAM to over 700K of RAM* and a 
very nice low-cost terminal capable of simple graphics. Languages 
such as multi-user BASIC, multi-user PILOT, FORTRAN, 
PASCAL, and C are available. A complete relocating linking 
loader macro-assembler and editor are also available. The new 
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UNIFLEX disk opuratinR system is similar in structure and cap- 
ability to Bell Labs UNIX system for PDPll equipment, For more 
inrormtition contact: 

Southwest Technical Products Corporation 
219 West Rhapsody 
San Antonio, TX 78216 . 

For information on complete software support contact: 
Technical Systems Consultants. Inc. 
Box 2570 

West Lafayette. IN 47906 
317-463-2502 
TELEX: 276143 
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Potential Instrvctional and Media Center 
Applications 



In thia chapter wc will divide computer applications in the 
schools into two general areas— instruction and manaKement. Dif- 
ferent applications will hk suKKested and discussed* 

Instruction 

The area of instruction probably should be broken for thesake of 
discussion into three niajor areas: 

• General Instruction 

• Formal Computinfir 

• Business Education Computing 

The concerns expressed in general instruction could be applied in 
both formal computing and business education computinK- 

General Instruction 

P^or the sake of further discussion^ let us divide this area into five 
general types of programs: 

• Games 

• Drill and Practice 

• Tutorials 

• Simulations 

• "Adventures^ 

Three other types of programs also exist; (l) computer-assisted 
instruction languages, (2) computer-mankgerinstructionsystems, 
and (3) information systems, What distinguishes these three from 
the others is that they are content-independent and allow the 
teacher to generate materials for use on the computer without 
necessarily being a programed These were also discussed in a 
previous chapter. 

Games on computers have been deprecated by the programing 
users of computers and by professional teachers* One fundamental 
use of games is that they help the participant gain and hone skills: 
they are also fun. Because they are fun, people play them agatn.and 
again, constantly reinforcing their skills. Pew learners like prac- 
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tiriiiKHkillH ju»t fur thr 8iikonr|ini('tiL*(' and yvi pruclici' in nt'iMlrd 
U> l>rL*ontr nkillfiil. Many iirrjiH of ciirriLniUitn involve skill bniltl- 
iTiK^ typii'ul iiL*tiviti(*s in tluw aroiw turri off lourntTH* Careful 
annlyniH of thu various sntx mful romputiT Kiintun coiil<l providt^ 
KL^niTsilixiHl proKranjH into whicti a wide varii^y of Hkill building 
utaivitiivi mild Ik* placed. HonieKfimcs provide vehteli^n for di^el- 
opinKproblom HolvinK>tt;at.L>KieHor practicin^a particular prob- 
lem solving Htratcfo^ Thiw Ktini(>» could also be effectively 
adapted to the curriculum. In fact, existii*)? computer Kame« could 
be examined and ev:ilnated f>n their general ability to provide the 
opiHirtunity to learn nkilt in each of the cognitive domain levels. 
From 8iich an analy^^is one could develop ^oneral program niodelH 
for Kame8 to allow nkill hutldinK in: 

• AeqtiirinK knowledge 

• Disptayinf? comprehension 

• Application of information to Ux^kn 

• AnalVniH of ta»k» 

• SyntheHi*;of a problem solving strategy 

• K Valuation of the relative effectiveness f>r several problem solv- 
ing strategies appIie(i^to the same problem* 

These models co VtRen be applied in various content areas. 

Drill and pro. cc programs can be very interesting and useful 
if several capabi ies are built in: 

• include the ab. I'y togivc the learner immediate assessmentof 
resiwnse 

• allow the learner to specify how many plroblems to do 

• allow the learner to select the general level of difficulty but have 
the drill and practice program provide a simple-to-difficult 
progression within that level 

• keep a student profile recofd automatically and then allow the 
learner to see that profile and use it to decide on the nature of 
material for drill and practice* * 

These features give students some measure of control over how. 
often and how much they drill and practice* The profiling capabil- 
ity allows the learner to compare one performance against another 
for purposes of self-improvej'^ent- 
rii^ortVi/.slypicallycouldb* jsed for instruction proceduresand 
content that is constant and stable. These programs are usefuLin 
helping the learnpr to develop an information base in a particular 
content area- Tutorials are probably most easily developed 
through a computer-asrJsted instruction languagesuch as PILOT. 
There are> however, a variety of tutorial programs written in 



InntrucUonal AppHcattotiB 



HASIC.Thcrcn^tonHrorwritinj^ntiitoriulitiltASICiisiinlly rcliitc 
t<) tho of complex cnlculittions urid/or the use of (*lutK?r;itt* 
)^rap)iics. TntoriaU on microcornpiitcrH Hliould prolmMy: 

• present information syHtornutiailly iind In rc;is<Mialily smiill 
chunks 

• require the loarnrr to (l<,*monstratc acquisition of the key tnfor- 
mation via a (picntion/answcr procniurc 

• poriodieally require the Icarnor to brin^f to^fctUcr several key 
pieces of information to deal with or .solve a prol>lcm 

• provide k nowlcdi^e of eorreetnesa of response immediately after 
the learner's response and a remedial sequence if the loarner^s 
response was incorrect ' 

• provide a aunimary of the important key information learned 
and the relationship of that information to real world problems 
or i^sHUes. 

Tutorials^ like leetureti* ean be dry and didactic or they can bo 
effervescent and intere^tinf?. Usually the difference involves help- 
\nyc ihc learner to see the iniportanee of thq^information in his or 
her immediate life or not-too-distant plans. 

SinnttatintiHU^uzWy allow the learner to manipulate a database 
or a mathematical model in order to sc€ the effoeLs of variables on 
the model or data base. The microcomputer allou*K creation of 
fairly complex, real, and intcrestinf? simulations of problems in 
the world* The Huntinprton Two Project under the direction of Dr. 
Ludwig Braun produced a series of simulations in the areas of 
eeolof^y. sociolof^y. and economics. Out of this projeet have come, 
forexample: 

• POP—SL simulation that allows investigation of three different 
methods of population projection 

• STERL— a simulation that investigates the effeetiveness of two 
methods of pest eontrol 

• BUFFAIX>'— a simulation that allows investigation of polieies 
regarding herd management 

• MALARIA— a simulation dealing with budgetary manipula- 
'tion in a fight to control a malaria epidemie 

• MARKET— asimulationallowingseveral learners individually 
to control the production level, advertising budgets and unit 
price- for the products of con^petitive companies 

• LIMITS— a simulation using a world model based on popula- 
tion, food supply^ industrial output, and resource depletion. Six 
variables are available for manipulation: birth rate, death rate, 
industrial output, growth rate, and f^Hxi production rate. 
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Other popular, aimutat ion 3 include: 




• HAMURABt^a simulation in which you become the adminis- 
trator/ruler of a city 3tate with an economy badcd on the barter 
.system. All barter is based on bushels of ^rmn and you learn 
through trial and error how much to feed people, how much to 
plantf and how to expand the city state 

^ KING— asimulation ofan island kingdom based on acommunal 
treasury. As the premier of the country you make decisions on 
the budget and distribution of money 

• FURTRADER— a simulation in which you are the leader of a 
French fur trading expedition in 1776. Your goal is to sell furs, 
buy supplies* and survive a journey to one of three forts 

• CIVILWAR— asimulation based on 14battlesoftheCivilWar. 
The information presented is based on the actual occurrence. 
You ehoose for the battles an offensive strategy* a defensive 
strategy, and amounts spent for food, salaries, and ammunition. 
You are then rated eomparatively against the actual strategy 
used for the battle. 

A new^bteed of super-realistic simulations are showing up now. 
They are usually designed for a32K to 48K system with disk which 
means that they can be very eomplex. One of the more recent of 
these entries is THREE MILE ISLANDwhich allows a realistic 
simulation of the famous nuclear ineident. 
A good simulation usually: 

• allows for a variety of outcomes 

• provides a rating system 

• requires the learner to deduce some important facts 

• provides some realistie chaotic events which have an effect on 
the learner^s strategy 

• allows a way to save the eurrent state of a simulation and return 
to it later 

• requires the learner to verbalize problem solving strategies. 
Simulations are usually quite structured and thus performance 
can be readily improved by judieious note taking. 

A new form of simulation has developed ealled an adventure. An 
adventure is an extremely flexible form of asimulation in which 
you control the sequences of the simulation via the use of aetive 
command sentences (usually two words) like ''read note." or ''go 
southt" etc. These adventure simulations tend to be quite absorb- 
ing and can be designed to foster seme very interesting problem 
solving procedures. Two interesting articles on creating adven- 
ture simulations are ''Adventure." by Ben Mosen Creative Com- 
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;m/trtfA November 1979, 5{11), 139, and^Spelunker;' byThomanR. 
Mimlitoh, MCRIO, October 1979, 17, 15-24. (Thisone was written 
for a 16K Apple IL) Adventures have tended to be pure "fantasy 
Karnes'* but they could just as well be modeled on some aspects of 
the real world and still be fascinating. 

A judicious combination of all of these procedures for general 
education could produce some very interesting currieula. 

Formal Computing 

Many eoUege and university departments of eomputer science 
now expect to receive h igh sehool students wi th a fair background 
in computer languages. For that reason the following general plan 
for three semesters of formal computing would be useful 

SEMESTER t BASIC 

1. Fundamental language features 

2. Data file handling 
A. Sequential files 

Random files 
SEMESTER 2. PASCAL 

1. Fundamental language features 

2. DaU files and daU types 
SEMESTER a COBOL 

1. Fundamental language features 

2. Data files and procedures 

BASIC is proposed simply because it is the 5e facto microcom- 
puter language. It would probably be useful if the BASIC used 
were Microsoft 5.0 underCP/M; studentscould then go right into a 
DEC PDP 11 series system and BASIC with verylittlerelearning. 
PASCAL is proposed because it allows and encourages the devel- 
opment of structured programing style. COBOL is suggested 
because COBOL currently is the de facto business eomputing 
language. The use of all three would allow the student to begin 
ctoilege or work as a beginning programer or computer operator. 

Bttsiness Education Compnthig 

With theadventof truly low-cost business computing eapability 
ranging from $4*500 to $15,000 for a complete and useful system, 
small businesses are bringing microcomputers in-house to per- 
form busit ess tasks. These tasks range from mailing-label 
production to inventory to financial procedures. - 

A two-semester sequence on small business microcomputer 
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application would probably rcscmbtc the followinpf: 

SEMESTER 1, 

1* Word proccssinp: 

2. Data base manatifcmcnt 

A* Mail label listinfi: 

B* Inventory 
SEMESTER 2- 

1. Accounts receivable systems 

2. Accounts payable systems " 

3. General ledger S' stems 

A graduate of such a two-semester sequence should be able to use 
all of the systems specified with some skill 



Media Center Applications 

The potential applications list for media eenters could grow 
almost indefinitely. We shall examine a limited set and then pres- 
ent a Resource list of programs useful in putting the applieations 
into praetice* 

Application 1, Booking media use (reservaiions systems). Three 
useful analyses whieh could be generated are: 
1- recommended replacement list 
2* recommended acquisitions to offset volume of usage 
3* reeommendedduplicateacquisitionsbasedon wearandtearof 
existing copy 

Application 2. Booking equipment (reservatiom ^tem). Two 
useful analyses which could be generated are: 
1* reeommended new acquisitions based on heavy use of existing 
pieces 

2. aged replacement list 

Application 3. Equipment Repairs File* This program could: 

1. track frequence of repair by piece and model 

2. traek for excessive repairs 

3. prepare a list of commonly used parts 

4. estimate costs for eomingyear repairs based on previousyears' 
data 

Application 4. Equipment Parts Inventory. This program would: 

1. traek parts used 

2. record parts received 

3. automatically print warning of low parts level 

4. produce current inventory listing 
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6. produce parts used year to date and cost listing 
(i. produce labels for partes anc|/or bins 

AppliCfiiUm 5, Prodiiclion Suppliv:^ Itirentori/, Thin proKram 
could: 

1. track tiupplies used 

2. record incoming supplies 

3. print warning of low supplies levels 

4. produce current inventory listing 

5. produce supplies used year to date and cost listing 

6. produce labels for supplies 

Applicntion 6, Scnnccn and Time Re^^crmtion System, Could be 
used for instructional developments consulting* film production^ 
video production* etc. 
ApjAication 7. Mailinfi Lut Program 

Application 8. An Encumbrance and Expemiitnre Sif^^tenu Could 
be useful in tracking items not received to date and estimating 
no-show orders 

Application 0. Information Retrieval SyMem by Selected Snhject 
Arean, 

Application lo. Project Coi^t Estimatimi. Could allow an instruc- 
tional development team to project estimated project costs rapidly 
Application IL Word ProcessingXouldbeuseful in report prepa- 
ration and catalog production. 

Most of these applications can be implemented without pro- 
gramming skills using programs from the following sections. 

Resources: Mailing Label Systems, Word 
Processing, and Data Base Systems 

Mailing Label Sytem 

APPLE POST AppleComputer Ina 

(mailing label system) 10260 Bandley Drive 

Cupertino. CA 95014 

408-996-1010 

Available for: APPLE IL 32K. APPLESOFTROM, 

2 disk driveSt printer 
and control card 

MAIL/FILE SYSTEM Acorn Software Products, Inc. 

634 Carolina Avenue SE 
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AmiUthleJor: 



MAILING ADDRESS 
byPEACHTREE 



Availiihlefor: 

MAILING LIST 
(mailing label program) 

MAILROOM PLUS 
(mailing label system) 



Available for: 



M-LABEL 

(mailing label system) 



Available for: 



NAD* 

(mailing label system) 
Availame for: 



Wjwhington. DC 2000;! 

20li-544-425» 

TRS-80 Level H. Model I. 

cxpanaion interfaoc. .'12K. 

disk and printer; ' , 

TKS-80 Model II and prlnt(^ 

Lifeboat Assoeiatcs 
2248 Broadway 
New York.NY n)024 
212-580-00S2 
TELEX: 220501 
Unmodified CP/M. 

Progressive Software 
P.O.Box 273 

Plymouth Meeting. PA 19462 
The Peripheral People 
P.O.Box 524 

Mercer Island. WA 98040 

206-232-4505 

TRS-80 Level IL Model I. 

32K-48K expansion interface. 

disk and printer. 

Computer Corner of New Jersey 
439 Route 23 

Pompton Plains. NJ 07444 
201-835-7080 

OSI C4-2P. 2 drives, printer 

OSI C4 MF (24K). 2 drives, printer; 

OSI C2-8P, 2 drives, nrinter: 

OSI C8Pt 2 drives, printer. 

OSI C8S/C28S.C20EM, 2 drives, 

printer: 

OSI C3 series, 2 drives, printer. 

c 

Struetured Systems Group 
5204 Clarement 
Oakland. CA 94618 
415-547-1567 
Unmodified CP/M. 
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LETTEIlKinT Structural SystcmH (Iroup 

(Letter writer— Works r>204 CItirement 
with NAD) Oiikland, CA 94018 

4ir>-M7-ir>(;7 

Note: Letteriiflit can automfttieally use theN AD. file for name and 

address inaortjon in Iet:era. 

A rn ihblr for ■ Unmodified CP/M. 



POSTMASTER 
(muilinjj: label system) 

Arailahlcfor: 

SUPER- M-List 
(mailing label system) 

Arailahlefor: 



Lifeboat Associates 
2248 Broadwyy 
New York. NY 10024 
212-r>80-0082 
TELEX: 220501 

Unmodified CP/M and 
Modified TRS-80 CP/M. 

Supersport Associates 
P.O.Box 1628 
Champaign. IL 61820 
217-344-7596 
Unmodified CP/M. 



USMAIL The Software Faetory 

Amilable/or: (mailing label system) 

23849 LaSalle Canyon Drive. 

Newhall. CA 91321 
Amilable for: Unmodified CP/M. 

Text Editors and Word Processing 

APPLE WRITER Apple Computer. Ine. 
(editor) 10260 Bandley Drive 

Cupertino, CA 95014 

408-996-1010 
Available for: APPLE IL 48K, Disk II. 

Printer Controller eard, printer. 

the CORRESPONDENT Southwestern Data Systems 
(editor) P.O.Box 582-M 

SantreatCA 92071 

714-562-3670 
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Amitahle/or: APPLE IL APPLESOFT ROM. 

limi Disk. 

CRAE ■ ^ Highlands Computer Serviccfl 

(coresident editor U422 SE ia2nd 

'for Applesoft) ' Renton. VA 98055 ^ 

Amilable/itn APPLE IL APPLESOFT ROM. 48K 

and Disk. 

DISK TEXT EDITOR Serviees Unique. Ine. 
and REPORT ' 2441 Roily?*? View Drive 
GENERATOR Dayton. OH 45431 

(word proeessing 
system) 

Apailahle/GT: APPLE II. 32K. Disk II and 

printer 

EASY WRITER Information Unlimited Software 

{word processing system) 793 Vineente St. 

Berkeley. CA 94707 

415-525-4046 

Arai(ablc/or: APPLE II, 32K-48K. Disk II. 

Printer desirable (and use of SUP'RTerminal board recom- 
mended. 

FORMATTER Programma International. Ine. ' 

(word processing— 3400 Wilshire Blvd. 
formatter program to be Los Angeles, CA 90010 
used with PIE Editor) 213-384-0579 

213-384-1116 

213-384-1117 

Available for: APPLE II. 32K. Cassette and printer. 

APPLE II. 32K, Disk II and printer. 

MANUSCRIPTER COMPUSYSTEMS 
(word processing system) P.O.Box 5144 

2301 Devine Street 

Columbia. S.C. 29205 

803-254-0804 

800-854-2003 Ext 895 

Cat. 800-522-1500 Ext 895 
Available for: APPLE II, 48K Disk. 
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PERSONAL TEXT 
PROCESSOR 
(word proccsHin*f 
system) 

Amikthkjor: 



PROGRAM LINE 
EDITOR 

(editor) 
Ava'diihiv for: 



Charles Munn & AHao'^iatu« 
Micro SoftwHro Division 
7504 Sun Rcmo Trail ■ 
Yucca Valloy.CA 92281 ^ 
714-365-9718 

APPLE IL 32K (48K dcmrablcX 
Disk II and printer, 

Synergistic Software 
5221 120th Avenue, SjE. 
BellevuctWA 98006 
APPLE II and DISK IL 



+WRITE-ONI Rainbow Computing, Ine. 

(word proeessinf? system) 9719 Reseda Blvd, 

Northr1dge,CA 91324 

213-349-5560 

Amil<}blvSor: APPLE IL APPLESOFT, 32K 

and DISK II. 



Pensadoyne 

4441 Wpst First Avenue 
Vancouver, B.C. V6R 449 
604-224-3107 
TRS-80 LevellL Modell, 
expansion interface, 16K, 
disk and printer. 

The P-eripheral People 
P.O.Box 524 

Mercer Island, WA 98040 
206-232-4505 

TRS-80* Level II, Model I, 32K expan 
sion interface, disk and printer. 

SCRIPSIT Radio Shack 

(word processing system) 

Available for: TRS-80t Level IL Model L expansion 

interface* 32K-48K, disk and special 
printer, 

ELECTRIC PENCIL Michael Shrayer Software* Inc. 
(editor) 1198 Los Robles Drive 



DISK BASED WORD 
PROCESSOR 
(word processing 
system) 
Available for: 



The ELECTRIC 
SECRETARY 
(word processing 
system) 

Amxlablejor: 
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A I'd ilnhle/or: 

riETEXT 
EDITOR 



Availahh'/nr: 



VEDIT 
(editor) 



Arailahlc/or: 



ZTEL 
(text editor) 



Available /or: 



TOP 

(word processing- 
lortnatter program) 

Available/or: 



Pnltn Sprinffti,CA 922(>2 
714-;J23-1'10<) 

Unmodified CP/M, TRS-8(> MOD. I 
DOS, APPLE II DOS 

Programma International. Inc. 

3400Wilshire Blvd. 

Loa Angctea. CA 90010 

213-384-0579 

213-384-1116 

213-384-1117 

APPLE II, 16K. Cassette, APPLE II. 
32K. Disk II. TRS-80, Level II. Model 
1. 16K. Cassette. 

CompuView Products, Inc- 
1531 Jones Drive-,, 
Ann Arbor, MI 48105 
313*996-1299 

Unmodilied CP/M, SORCERER. 
TRS-80. 

Computer Design Labs 
342 Columbus Avenue 
Trenton, NJ 98629 
604-599-2146 

Unmodilied CP/M, Modilied TRS-80, 
Model I CP/M, TRS-80, Model II 
CP/M. TPM. 

Computer Design Labs 

342 Columbus Avenue 

Trenton, NJ 08629 

609-599-2146 

Unmodilied CP/M, 

Modified TRS-80. Model I CP/M, 

TRS-80, Model II'CP/M, TPM. 



AUTOSCRIBE MICROSOURCE 
(word processing system) 1425 West 12th Place 

Tempe. AZ 85281 
602-894-9247 
Available/or: Unmodilied CP/M. 



fnatrujtlonal Applications 



99 



MAGIC WAND Small BuainoHH ApiilicaliotiH. Inc. 

(word proCL'HHlnK wyHtcm) ;J220 I/ouitiisimi 

Suite 20iV,.. 
HoUHton. TX 770(Ki 
71^-528-5158 
Unmotlifiwl CF/M. 



Avnilahlf/or: 
FMT 

(word proceflsinjf— 
text formatter only) 

Arnilablc/or: 

POLYTEXT/80 
(word processinjT— 
formatter only) 



Availatylr/or: 



The Software Woyk« 
8.169 Vickera * 
San DieKo.CA 92111 
714-569-1721 
Unmodified CP/M 

Lifeboat Asswclates 
2248 Broadway 
New York, NY 10024 
212-580-0082 
TELEX: 220501 

Unmodified CP/M. Modified TRS-80 
CP/M. 



POLYVUE/80 
(text editor) 



Afiiilable for: 



TEXT WRITER III 
(word processing — 
formatter only) 



Ai-ailable for: 
Note: Compatible with Electric Pencil Files 



Lifeboat Associates 
2248 Broadway 
New York. NY 10024 
212-580-0082 
TELEX: 220501 

Unmodified CP/M. Modified TRS-80 
CP/M. 

Lifeboat Associates 
2248 Broadway 
NewYork. NY 10024 
202-58G-00i'2 
TELEX: 220501 

Unmodified CP/M. Modified TRS-80 
CP/M. 



TFS 

(word processing — 



Supersoft Associates 
P.O.Box 1628 
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tuxt formiittur only), ChiimpiUKn. ILOlH^O 

UHCH Htiintlard CVM VUi 217-;t4.t-7ni)(i 
filuu 

Anttlat)lvf,»\- Unmodified CP/M. 

Ul'DAlSY Info SoftSystumH. Incor[)orjitC{l 

(word procesrtinff systcrr) 25 Sylvan Uoad South' 

WcHtport. XCT ()r.880 

Unmodified CF/M. 



Antitahtffor: 

WORD-MASTER l>y 
MICROPRO 
(text editor) 



AntitaUvfor: 

WORD-STAR by 

MICROPRO 

(word proceasing system) New York, NY 10024 

202-580-0082 
TELEX: 220501 

ArailahW for: Unmodified CP/M. 



Lifeboat Associates 
2248 Broadway 
New York. NY 10024 
202-580-0082 
TELEX: 220501 
Unmodified CP/M. 

Lifeboat Asaoeiates 
2248 Broadway 



Data Base Systems 
CBS 

(Database— no lanffuaffe 
required) 



Arailahlffor: 



Lifeboat Associates 
2248 Broadway 
New York. NY 10024 
212-5S0-0082 
TELEX: 220501 

Unmodified CP/M, Modified TRS-80 
CP/M. 



CCA DATA 

MANAGEMENT 

SYSTEM 

(Data Base 

System 

A initnhte fo>': 



Personal Software 
592 Weddell Drive 
Sunny Vale, CA 94086 
408^45^841 

APPLE II DOS. TRS-80. Model I, 
DOS. 
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TIIIO CREATOR 
(((cncratLtt BASIC 
pro((''«f"f in resporiHeto 
stntctl data nco(ln) 
AmUnbli'/nr: 



DATA BANK 
(data bank system) 



Amilablv for: 

DATABASE 
MANAGEMENT 
SYSTEM , 
(data base system) 
Amilable for: 



D AT AST A R 
(Data base system) 



Available for: 



Complete BusinosH Systems. Inc. 
0420 West Foster Avenue ' 
Chicago. IL 60(>5(> 

TR8-80. Motlel 1 (DOS), TRS-80. 
Model II (DOS). APPLE II (DOS). 

Data Access Corporation 
4221 Ponce De Leon Blvd. 
Coral Gables. FL 33146 
305-446-0669 
TRS-80, Model IL 

United Software of America 
750 Third Avenue 
New York, NY 10017 

16-32K CBM/PET and 240 PET 
DISK System {printer useful but 
optional). 

MicroPro International Corp. 

1299 4th Street 

San Rafael, CA 94901 

415-457-8990 

TELEX: 340388 

Unmodified CP/M. 



FILEM ASTER I 
FILEMASTER II 
(Data base system) 
Available for: 



Rainbow Computing, Inc. 



APPLE II. 32K. and DISK IL 



HDBS Micro Data Base System. Inc/Lifeboat 

(Hierarchical data base Box 248 
system) Laf^ette. IN 47902 

317-742-7388 

Available for: Unmodified CP/M and requires 

1. BASIC-80or 

2. COMPILED 

A. BASIC-80 

B. FORTRAN-80or 
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COBOL-80 
MACRO-80. 



ISAM-DS , Pccision Systems 

(Data Based System— set P.O.Box 1^,006 
of routines for data base Denton, TX 76203 
rre.ition) 
Ai'ailahle for: 



MAGS AM 
(data base system) 

Available for: 



\ 



MDBS 

(full network data base) 



Available far: 



APPLE II, 32K, APPLESOFT ROM, 
and DISK II. 

Micro Applications Group 
7300 Caldus Avenue 
Van Nuys, CA 91606 
Unmodified CPM and requires 
LCBASIC2or 
2. MICROSOFT BASIC or 
MICROPOLIS BASIC. 

Micro Data Base Systems/Lifeboat 
Box 248 

Lafayette, IN 47902 
317-742-7388 

Unmodified CP/M and requires 



BASIC-80 or 
COMPILED 

A. BASIC-80 

B. FORTRAN-80or 
COBOL-80 
MACRO-80. 



MODIFIABLE DATA 
BASE 

(customizable database 
system) 



Synergistic Software 
5221 120th Avenue, SE 
Bellevue, WA 98006 
206-641-1917 

Note: This data base program modifies itself based on your 
answers to its questions. 

Availablefor: APPLE II, 48K, and DISK II. 



PEARL (Level I, II, III) Computer Pathways Unlimited, Inc. 
(data base creator 2151 Davcor Street, S.E. 

system) Salem, OR 97302 

503-363-8929 ' 
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Nate; Th h software system jfcncrntes a data bas« proff ram bascti 

upon your answers to questions/ 

A milablefor: Unmodifiefi CP/M. 



SELECTOR III-C2 
(Database— requires 
CBASIC-2) 



Available for: 



WHATSIT 
(self-indexing query 
system) 
Amilahle/or: 



Lifeboat Associates 
2248 Broadway 
NeW York. NY 10024 
212-580-0082 
TELEX: 220501 

Unmodified CP/M. Modified TRS-80 
CP/M. 

Computer Head ware 
Box 14694 

San FranciscOf CA 94114 
APPLE n. DOS. TRS-80, Model I 
DOS. 
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Rath er than attempt to 3urveyallschoo1* and education^sclccted 
computer projects wc shall describe a representative series of 
projects ranging over many educational levels, including: 

• the elementarj' school 

• gifted learner programs 

• summer computer camp 

• statewide educational computing network 

• special grants for personal computers in education 

• education for the deaf 

• dissemination project 

• private sector education 

• commercial training 

• medical education 

The projects and programs are cited because they represent an 
interesting conceptual approach to the business of developing 
computer literacy. 

The Elementary School 

Ellen Richman. an Ohio elementary teacher, developed a 
research project titled *'Computers in the Classroom— A Curricu' 
lum for Grades 4'8/' As a result she developed acomputer literacy 
course which she provides under independent contract to schools 
in Ohio, As an itinerant teacher, she moves from school to school as 
do shared music and foreign language teachers at the elementary 
school level The major difference is that Richman is independent 
and supplies her own microcomputer. 

Her class format includes 18 hours of formal instruction and 18 
hours of laboratory activity with the computer. Each student gets 
to write and runa program on the computer, Usingone computer, 
classes are divided into two or three lab sessions to allow all 
students to participate. 

The students are asked to create files of articles on computers, 
and they discuss real life applications and the ethics of computer 
usage. The course climaxes with a computer fair (a sort of show 
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and'tcl] sesaion) for parents. For more information contact: 
Ellen Richman 
24r> Meadow Lane 
Moreland Hjlls, OH 44022 

Another shuttle type propfram^ called the Science Shuttle^ is 
operated by the Laweience Hall of Science^ University of Califor- 
nia, Berkeley. The Science Shuttle pr'^cframs take a dozen micro- 
computers by van to arva schools. The goni of the program are: 

• to give a large number of atuJents the opportunity to experi- 
ment v/ith computers 

• to bring microcomputers into all classrooms, not just computer 
curriculum classrooms, 

The Science Shuttle programs provide about 5.000 contact 
hours per yean For more information contact: 
Joyce Hakansson 
Coordinator, Computer Education 
Lawerence Hall of Science 
University of California 
Berkeley* CA 94720 
415-642-3167 

The Dallas Public Schools have developed a complete micro- 
computer based Kindergarten- through-eighth-grade mathemat- 
ics program. The entire program is cassette-based with the PfO' 
grams prepared in BASIC. The program covers: 

• addition 

• subtraction 

• numeration 

• multiplication 

• division 

• decimals 

• fractions. 

The program has been released for purchase. For more informa- 
tion contact: 

Foundation for Quality Education 
5217 Ross Avenue 
Dallas. TX 75206 

Gifted Programs 

The Jefferson Lighthouse Schooloffers a program for gifted and 
talented youngsters at the third and fourth grade level The child- 
ren receive about 45 minutes a week in formal instruction. The 
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major concerns developed in the proffram include: 

• devclopinf? a pcrspcetivc on computern and their abilities 

• develop inK an understanding of how computers uae inatruetiona 
to do a task 

• developinK some skills in com munieatln^c with a computer (the 
medium is BASIC) 

• developing creative prof^ram solutions to problems 

• speculating on future uses of computers. 
For more information contact: 

Sally Greenwood Larsen 
1643 LaSalle Street 
Racine, WI 53404 

Summer Computer Camp 

Michael Zabinski has developed asummerday camp with com* 
puter emphasis to provide children with the opportunity'to deal 
with both recreational and instructional applications of compu- 
ters. The outeomeshould be asuitable basis for extended computer 
study in a formal school setting. The objectives are: 

• introducecomputereonceptsandtechniquesand thus provide a 
general appreciation of the power and limitations of computers; 
i,e.p to remove the mystique about computers 

• prwide a technical social and moral perspective on present 
and future roles of computers in our society 

• acquire some competenceineomputeroperaUons and program- 
ing in BASIC^ without attempting todevelop exceptionally prof- 
icient programers 

• use the computer as a motivational instrument to stimulate 
interest in science and mathematics. Becauseof the step- by-step 
approach, techniques gained from using the computer may be 

, applied to life situations 

• discover that working with a computer can be recreational and 
entertaining 

• provide a new learning experience that includes such topics as 
flowchartings programing^ algorithms, modelings hardware^ 
software* and library programs/ 

For more information contact: 
Michael P* Zabinski 
Fairfield University 
North Benson Road 
Fairfield, CT 06430 
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Statewide Computing Network 

The Minnesota Edueatlonal Computing Consortium (MECC) 
was created in 1972 in response to the noed for eentralized coordi- 
nation and planning to provide all state edueationa) institutions 
with equal opportunity for aeeeas to eomputational faeilities. 
Members inelude the Minnesota State University System, the 
University of Minnesota^ the Minnesota Community Colle|3:c Sys- 
tem* the Minnesota Department of Edueation (representinf^ 436 
sehool distrietsX and the Minnesota Department of Administra- 
tion, The MECC time-share system serves over 1,000 terminals, 

MECC ereated a task foree to survey the field of mieroeompu- 
tersf analyze their eapabilities, disseminate information on miero^ 
eomputerst and develop recommendations eoneerning a large 
seale purchase plan for an appropriate and useful microcomputer 
system. 

The minimum educational system was defined as including: 

1. a microprocessor (8- or 16'bit) 

2, a keyboard and printer or keyboard and video display 

3. an ASCII input (keyboard) 

4, random access mass storage 

5- a manufacturer- or vendor-supplied operating system 

6. the BASIC language 

7. atlea3tl2Kof MderRAM 

8. complete system and language documentation. 

The result was a statewide contract for the purchase of 32K 
disk-based Apple II systems with eolor monitor. 

The analysis report of the survey is interesting and necessary 
reading for thosewith responsibility for purehasingmierocompu- 
ters. For more information contact: 
MECC Instructional Services Division 
2520 Broadway Drive 
Lauderdale, MN 55113 

Special Grants 

The Apple Company has established the Apple Education 
Foundation as a national nonprofit corporation -designed to "sup- 
^ port and develop new methods of learning through the use of small 
computers. As a result the Apple Edueation Foundation has 
given the following ^ants: 

PASCAb-Based Interactive Statistics and Physics Materials t 
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Dr Alfred Bork^ University of Californiat Irvine 

Micnycmnfmter'Bmed Education Knmronmental Control for 
SeiH'Teiif Handieapped ChUdnm* I- Laefsky. University of 
Pennsylvania 

Cl<mroi}m and Lecture Hall Use of Microcomputers in Matfw^ 
matiest Dr. L.A. Karlovitz* Georgia Institute of Technology 

Evaluation of CAI for Patient Edueation in Lo^v-Ineome Corn- 
niunity Ctz»/c^i Dr. Lynda Ellis. University of Minnesota* Labora- 
tory Medieine and Pathology 

Multi-Model Approach to Learning Disabilitiest Marguerite 
Mason* Eastern Illinois Special Education. Mattoon^ Illinois 

Problem Solving Simulatioiist U»ing M icrocofnputers in Nursing 
Edueation* AWen M. Villiersr Texas Women*3 University, College 
of Nursing. Dallas. Texas 

Museum Exhibiis— -Enhanced by Stand-Alone Computers^ Dr. 
E.G. VanRennes. Cranbrook Institute of Seience. Bloomfield Hillst 
Michigan 

Colot'Codcd Initial Reading Program* Robert S. Houghton. 
Wales Elementary School Wales, Wisconsin 

High Resolution Graphics in College Mathematics* Dr. Thomas 
Wallgren. Milliken Universityt Decatur. Illinois 

Instructional Computing Training Materials for Rehatniitation 
Facility Administrators,. Dr Keith Gardner University of San 
PranciscOt San Prancisco. California 

Mathematical Graphing Courseware for Mlcro'computers, Dr 
John D. Kelley. Albany Jr College, Albany, Georgia 

Adult C<yre Curriculum Educational Delivery Systems for Use in 
Henry Ford Hospital and Detroit Motor Car Plants, Dr E.C. 
Hertzler University of Michigan. Dearborn. Michigan 

Computer Software for HighSchool Physics Instruction* Dr. John 
Pinnessey, Marshall Town Community Schools* Marshall Town. 
Iowa 

Computer Asfiisted Interview Evaluation, Dr Wayne R. Waller. 
University of Southern California. School of Dentistry, Los 
Angelest California 

Individualized Criterion-Referenced Reading TestandSite 
Word Acquisition in Early Reading* Dr Richard Cummins. Uni- 
versity of Montana. Missoula, Montana 

Microcomputer Instruction for Early Learning* Dr Ann Pies- 
trup. Advanced Learning Technology. Woodside. California 

Por applications for grants or information contaet: 
Apple Education Poundation. Inc. 
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20606 Lazanco Drive 
Cupertino^ CA 95014 

Education for the Deaf 

The California School forthe Deaf has begun an intensive learn- 
ing program with the use of mierocomputers. The program has 
two goals: 

1, to test whether students learn more effectively with the aid of 

mieroeomputers 
2* to establish the California School for the Deaf (CSD) as a 
regional center for the development and distribution of lessons. 

The school will score on the Stanford Achievement Test (with 
norms,for the deaf) for students learning with microcomputers 
compared to students learning by more traditional means. Their 
program has developed over the years with some assistance from 
the staff of the Lawerence Hall <rf Science computer group, 

the staff at CSD has completed development,and testing of a 
math program for all grades and alanguage program. The techni- 
cal staff has developed general purpose lesson programs to which 
the content specialist adds the appropriate content For further 
information contact: 
Geoff Zawolkow 

Coordinator, Computer- Assisted Instruction 

2601 Warring Street 

Berkeley. CA 94704 " ^ 



Dissemination Projject 

CONDUIT is an organization formed to disseminate computer 
programs for learning* It was originated through National 
Science Foundation funding, CONDUIT has prepared a BASIC 
Guide for developing BASIC programs which will then be trans- 
ferred tovarious microcomputers using a variety of dialects of the 
language BASIC. CONDUIT also publishes Comj^mters inlander- 
graduate Teaching: 1977 CONDUIT State qf the Art Reports fcr 
Selected DisciplineB and a user newsletter called Pipeline. 
The programs availablefrom CONDUIT cover amajor part of the 
curriculum and are available forTRS-80, Apple IL and PET. 

CONDUIT actively solicits programs for undergraduate 
instruction which could usefully be distributed to the public* For 
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more information contact: 

CONDUIT 

Iowa City. Iowa 



Private Sector Education 

The Marin Computer Center is a nonprofit educational enter- 
prise designed to place the effects of advanced technology within 
the domain of everyone. In a sense the Marin Computer Center 
resembles a high claar '*storefront computer center/' It is located in 
the library of a.modern school with carpeting and plants. 

The main goal of the Marin Computer Center is to 'Introduce 
peopleof all ages to computers and the advanced technology which 
they represent in order that anyone might begin participating in 
the process of computer assistance for society/' 

MCC provides a place for families to get together and investi- 
gate computers, computer games, and computer literacy in gen- 
eral For more information contact 
David or Annie Fox 
Marin Computer Center 
70 Skyview Terrace. Room 301 
San Rafael CA 94903 

i a 

Commercial Training 

Sears Laboratories of Sears and Roebuck is devoted to testing 

and evaluating consumer products. They have begun to use micro- 
computers to provide inservice employee education. They provide 
programing classes an J allow class participants to take the micro* 
computers home for further study. The results have been interest- 
ing; not only do the employees learn but they are quick to see 
applications of the microcomputer to their specific areas of work* 
The applications of the microcomputers in the day-to-day work 
of Sears Laboratories are truly fascinating. For more information 
contact 
Eugene Ostap 
Senior Staff Assistant 
Technical Studies 

^ears Laboratories 
Chicago. IL 
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Medical Education 

Millikcn CommunicationsCorporation has developed and main' 
tains aContinuing Medical Education Courseward Library eover- 
in(r urology* medicine* surgery^ and psychiatry. 

The material has been approved by the appropriate medical 
boards andCME credit is available with completion of the courses. 
For more information contact: 
Milliken Communications CorfA)ration 
1100 Research Boulevard ^ 
St Louis. MO 63132 " 
1-800^325-4136 

Futureworld: Education 

The developments surveyed above are only examples of many 
projects currently under way. Several notions are of interest for 
speculation; the future of learning and education may well be 
found in: 

• "storefront" microcomputer centers 

• home learning courses via microcomputers 

• development of materials for the talented and gifted for home 
use on microcomputers 

• microcomputers learni ng and reference programson basic sur- 
vival skills for adults for home use or public office use 

• hpme study materials for job retraining or advancement for 
home use on microcomputers 

• local software libraries may well develop with materials for sale 
and/or rent 

These possibilities have an 80% or better probability of occurring 
oh a broad^scale basis over the next 5 years. 

NOTE: The information presented in this chapter has been 
gleaned from the following publications and references. 

ft 

Apple Education News. Issue 2^ February 1980. (Apple Computer 
Company). 

A Dozen Apples for the Clasaroomt Joyce Hakansson and Leslie Roach. 

Creative Computing. Vol 5, Na 9, September 1979» pp. 52*54, 
Have Computer WiUTraveli Ellen Richman. Creative Computing. Vol5» 

No, 9, September 1979. PP- 56-57. 
The Marin Computer, Centen A "New Age** Learning Environment, 



112 



Guide to MicrocompuicrB 



David and Annlo Fox* Creative ComputWfi Vol 5. No* 4. APril 197*Ji 
PIPELINE, Summer 1979. (CONDJJIT). 

Statewide Educational Computer Systems: The Many Considerutiona. 
Kevin Httusmannr Creative Camputinff, Vol t>r No. 9. September 
1979. 
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Special Applications: Electronic Mail, 
Networks, and Videodiscs 



In recent years interest hua developed in information network- 
ing, ctcctronic mail^ and home information systems. TELETEXT 
and VIEWDATA, systems developed in England for home infor- 
mation aeeessing,— have aroused interest in the United States. 
The Preneh have also developed a system for home information 
aeec5sing. 

Home Infarmation Access Systems ^ 

Home information aeeess deals with the eoneept of providing 
aeeess from the home through television reeeivers to large infor- 
mation bases. These i nformation bases are primarily text-oriented 
but ean allow some graphies and provide for limited interaetion. 
In some eases a limited version of "eomputer-assisted instfuetion'' 
ean also be provided. The general proeedure involves sending 
video information to the home reeeiver during the vertieal blank- 
ing interval. The information is sent as a page of text and/or 
graphie information andean be in eolor. The home video reeeiver 
(TV) is modifiedtodisplay the blanking interval video information 
as well zs the regular broadeast television signals. The ehoiee of 
video to be viewed is entirely the viewer's and ean in faet be 
switehed baek and forth while watehing programs. The user's 
television set modifieation also permits achoiee of pages of infor- 
mation to view. Home information aecessing systems which use 
this procedure are subsu med u lider the generie TELETEXT. 

The alternative involves transmitting.video information 
through telephone eables to an adapted television receiver. View- 
ers use a ealculator-like selection device to call forpages of infor- 
mation. Home information aeeess systems which use this approach 
are generically referred to as VIEWDATA systems. In Britain the 
VIEWDATA system carries not only information but also paid 
advertising. The TELETEXT system transmits its signals over 
the broadcast system; inBritain this isa public service and carries 
no paid advertising. 

In the United SUtes, the user of a TELETEXT-Iike system 
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could switch to the informationaystomdurinff commcrcialt^cuud' 
ing lejotimatfl connern for revenuo aupporting television services. 
Presumably advertising could also be sold on the TELETEXT- 
typc system. 

In the United States, the Knight*Ridcr ''news paper group is 
field'tcstinga VIEWDATA-type system in Miami^ Florida. The 
system is called VIEWTRON. Two television stations—KNOX- 
TV of St. Louis and KSl^TV of Salt IiaUe City— have developed 
and are testing demonstration systems based on the TELETEXT 
concept. Micro-Text of Philadelphia spems to have developed a 
TELETEXT'like system for use on cable television systems as 
well as broadcast stations. The page shown typically can contain 
32 characters per row and 20 rows per page for a total of 640 
characters per page. 

Although the VIEWDATA and TELETEXT systems are use- 
ful in their own right microcomputer inter-connection possibili* 
ties are not being developed for them at present. 

The most applicable information accessing scheme f'^r micro- 
computers lies in the area of electronic mail, computer bdlletin 
board systems* computer-based teleconferencing* and aceessing 
large time-share computers and their associated data bases. One of 
the most widely known of the access-tctime-share systems was the 
Apple II^Dow Jones Industrial Averages arrangement. With a 
telephone coupler (modem or acoustie coupler) and the Apple II it 
is possible to access the Dow Jones data base s^nd transfer data 
through telephone lines to your machine. Once the data is in your 
machine, you can save it on disk for furtiier use. 

Reeentlyt access to several time-sharing systems has become 
possible for home microcomputers. These systems are: 

• The Source 

• MICRONET 

• EDUNET 

• The Handicapped Educational Exehange. 

The Sourcei the first home consumer information in the U.S.t was 

started in June 1979. It is available through: 

Telecomputing Corporation of America 

1616 Anderson Road 

MeLean, VA 22101 

The Source provides access to; 

• a version of the UPI newswire serviee 

• the New York Times Information Bank (a bibliographic 
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service) 

• electronic mail procoduret* 

• analyses biiaetl on the Wall Ptrcot index- 

These services are provided by tranflmiHtiionH throiijrh both 
TYMNET and TELENET, 

MICRONET is acomputernetworkdeaijjned for personal compu-. 
ter access in much the same manner as the Source. It operates 
throuf^h: 

Personal Computing? Division 
Compu£>erve Incorporated 
5000 Arlington Centre Blvd. 
Columbus, OH 43220 
MICRONET provides access to: 

• electronie mail 

• file edttmj; and manipulation 

• business programs 

• computing languages 

• a stock price index service 

• programs which can be tt*ansferred to your home computer and 
charged to your credit card, 

XKfi services are available by long distance call or TYMNET in 
Wjected cities. 

EDUNET is a national educational information network estab- 
lished by theEDUCOM organization. It isunuaual in that it does 
not own any computer facilities but rather provides an organiza- 
tional framework permitting various colleges* universities, and 
other teaching institutions to share resources. EDUN ETT consists, 
of 15 different colleges and universities with 23 host computers. 
Users m^ access these host computers through networks 9uch as 
TELENET and TYMNET. EDUNET resources include; 

• computer-assisted instruction " 

• CAI author languages 

• planning and analysis models 

• simulation languages and games 

• extensive databases 

• data base nianagement systems 

• information retrieval systems 

• teleconferencing 

• electronic mail ■ 

EDUNET hasa hotline and also publishes a quarterly newsletter, 
the EDUNET News. The address for EDUNET is: 
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EDUNET 
RO. BaxS64 
Princeton. NJ 08540 

AK|H!CtH of EDUCOM* the parent orRunizatian, have been funded 
throUfrh National Science Poundation RraTfts and grants from the 
Ully Endowment 

The Handicapped Educational Exchange id a eomputcr infor- 
mation retrieval system designed for use by handieapped persons 




Figure 23. Texas Instruments TI 99/4 Microcomputer 
RS-232-C Interface 
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both for communicationa and education. The exchanRet called 
HEXt is being funded by the Federal Bureauof Education for the 
handicapped. It is based on a microcomputer system with two 
largC'sizc floppy disk drives* Communications can be via the 
standard ASCII terminal systems or the older BAUDOT termi- 
nals used in proiframs for the deaf, HEX is sponsored by The 
Amateur Radio Research and Development Corporation 
(AMRAD), For information contact: 
Paul Rinaldo 
1524 Springvale Ave* 
McLean, VA 22101 
703^356-8919 




Figure 24. Commodore CBM /PET Acoustic Coupler {Modem) 
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The system is relatively new and its dial-up number is 
703-281-2222. 

To communicate with an information networks you need: 

♦ a microcomputer with an RS-232-C interface 

♦ an acoustic coupler or modem 

♦ a program to allow your terminal to function as an intolliKont 
terminal or a nonintelligent terminal 

When your computer functions as a nonintelltgent terminal tt 
merely (1) receives and sends data and (2) displays the data on its 
vtdeoscrccn. No other functions are usable. 

When your computer functions as an intelligent terminal you 
can: 

♦ send data from the keyboard 

♦ display incoming information on yoar videoscrecn 

♦ save the incomingdata to disk 

♦ metadata file from disk and transmit it in itsentirety to the host 
computer. 

The following Resources section lists some of the available termi- 
nal programs. See the chapter on special accessories for acoustic 
couplers. 

Resaurcea: Terminal Programs 
The Apple Communication 
Transfer System (ACTS) 
terminal program with data 
transfer) 
Available for: 



DATA CAPTURE 3.0 
(terminal program) 



NE0/ABB5 
P. 0- Box 4731 
Cleveland, OH 44126 

APPLE II, 
APPLESOFT ROM, 
16K, DISK ILand D.C. 
Hayes Micromodem. 

SOUTHEASTERN 

SOFTWARE 

7270 Culpepper Drive 

New Orleanst LA 70126 

504-246-8438 

504-246*7937 
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Figure 25. Texas Instruments Tl 99/4 Acoustic Coupler 
(Modem) 
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Amilablefor: 



QS Smart Terminal 
(terminal program) 



Available for: 



SMARTTERM 
(terminal program) 



Amilablefor: 



APPLE IL 

APPLESOFT RCjM,& 
DISK IL 
Quality Software 
6660 Reseda Blvd. 
Suite 202 
Reseda, CA 91335 
213-344-6599 
SORCERER, 16K, 
Cassette. 

MICRON. INC. 
10045 Waterford Drive 
ElicottCity* MD 21043 
301-461-2721 
TRS-80 Level II Modd 
L expansion interface, 
disk, RS 232 C 
interface. 



TEKTRONIC 4010 EMULATOR APPLE II 

The ABW Corporation has produced a ROM-based conversion 
for the APPLE II microcomputer which allows the APPLE to act 
as if it were a TEKTRONIC 4010 graphics system. It capitalizes 
on the high- resolution mode of APPLE graphics and allows use of 
multicolored displays, standard video output, and the use of selec- 
tive erasing of the graphics image. 
ABW Corporation 
Box M 1047 
Ann Arbor, MI 48106 
313-971-9364 



TERMCOM 

(interface for communication 
capabilities) 



Available for: 
TERMINAL 

(modifications for Radio Shack 
terminal program) 



STATCOMCORP. 
Suite 202 

6758 Balcones Drive 
Austin, TX 78731 
512-451-0221 
TRS-80Model I. 

Miller Microcomputer 
Services 

61 Lake Shore Road 
Natick, WA 01760 
617-653-6136 
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Amilable/i^r: 



TKS-80 Level II Model 
1, expansion interface. 
32K,di3k;RS232C 
interface and optionally 
the modem- 



TIELINE 
(terminal program) 



Available Jiyr: 



PROGRAMMA INTERNATIONAL 

3400 Wilshire Blvd. 

Los Angeled. CA 90010 

213-384-0579 

213-384-1116 

213-384-1117 

TRS-80 Level II Model I. 32K;RS 
232 C interface, expansion interface. 
DOS 2.1, and acoustic coupler <CAY 
modem recommended; Also 
TRS-8a-modem). 



ST-80D 

(terminal program with 
data transfer) 



Available Jor: 



The Software Exchange 
6 South Street 
Box 68 

Milford.NH 03055 
800-258-1790 

TRS-80 Level II Model It expansion 
interface, 32K. RS 232 C interface 
and disk. 



ST-80I* 

(terminal program^set 
serial board from 
k^boardt auto line feed 
and line printer on) 



Houston Micro-Computer 
5313 Bissonet 
Bellaire.TX 77401 
713-661-2005 



ST-80II* 

(terminal program— dump memory 
to disk, lower case, auto log . 
on, send buffer to serial 
output port, serial input to 
memory) 

ST-80III* 

(terminal program-^help 
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command auto iinswcr/auto 
orit?inatc, warm reset* job Iok) 

Amilablefar: TRS-80 Model I Level IL expansion 

interface; disk* printer, RS 232 C, 
acoustic coupler ^modem). 



Videodisks 

For some time now videodisks have loomed on the horizoni 
promisiner tremendous potential for education. Positive aspects of 
videodisks include: 

• Videodisks cost less in raw materials 

• The playback equipment is potentially less expensive to 
purchase 

• Videodisk players should be 1^ expensive to maintain and 
potentially they can present botff^nerle frame video and motion 
video. 

On the negrative side* the production costs of enougrh material to fill 
a videodisk could make it very expensive to the usen 

Videodisks have the foUowingr characteristics: 

• About 54»000 video frames on each side 

• 30 minutes of motion in linear play mode 

• 60 minutes of motion in constant linear velocity mode 

• possibly 7.5 million bytes or characters of computer program 
storage 

• up to four audio channels 

At least nine manufacturers are experimenting with develop^ 
mental modelsofvideodisk players. Of this group, apparently only 
two have developed units that can both record and play videodisks. 
Only two currently offer models sufficiently flexible to be inter- 
faced to a microcomputer for educational purposes. One of those* 
the MCA Videodisk System* has been almost universally chosen 
for interfacing experiments. Such a model currently costs around 
$5t000— a very expensive accessory. 

Specific useful characteristics of the MCA industrial/educa- 
tional videodisk system include: 

• random access within 2.5 seconds to any videoframe 

• stop motion 

• variable slow motion 
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• rapid Hcan 

• dual au'lio channels 

• ability to be interfaced to a mierocomputer 

Table 1 prcscr^ta aomc characteristics of nine of the known 
videodisk players and ahow« which microcomputers have been 
interfaced tovideodltik players. These are still developmental sys- 
tems; it would probably be somewhat difficult to acquire the 
appropriate interface to attach a videodisk player to your 
microcomputer. 

If the final costof videodisksi complete with visual information 
recorded on them is relatively lowi then the combination of video- 
disk player and microcomputer can produce an almost ideal tea- 
ching/learning machine. Several experimental projects have 
interfaced the videodisk playertoamicrocomputersothatitcould 
be controlled through a language such as BASIC or PILOT, 
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Table i. Videodisc Characteristics and Usage With 
Microcomputers 



Some Videodisk Pn^ecta"^ — - ' 

L BYU—Brigham Ymng University. Edward Schneider has 
directed efforts toward interfacing an MCA industrial videodisk 
player to microcomputers. The MCA images are displayed on one 
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screen and the computer video information on a seeond screen* 

2, Control Data Corpimitmu Control Data has Huccessfulty 
Interfaced a vidcodiHk to a single screen display usin^oneof their^^ 
experimental color PLATO terminals* This allows superimpo^i- 
tion of PLATO text and graphics over movinR or still images* Th^ 
PLATO terminals developed by Control Data use the standard 
television screen toehnology rather than the oriKinat PLATO 
plaama displays. 

Hazdtine Corporation* Hazeltine* the marketing? orf^aniza- 
tion for the TICCIT computer-based instructional saystem» is 
investigating the use of videodisk players in the TICCIT system* 
The main purpose if random access to videoframes and sequences* 
-t* Nehroiika Educational Television Network* Rodney Daynes 
developed a project to interface a TRS-80 Model I microcomputer 
to an MCA industrial videodisk player* A series of eight videodisks 
for use in various content areas is being developed* Of special 
interest is the use of closed captions* 

5. Liiiter H ill Natimal Library of Medicine, Chuck Goldstein has 
a scries of three videodisk projects under way;(l)Developmentof 
the Intelligent Device Controller to interface microeornputers to 
videodisk players; (2) interfacing the videodisk player to aPLATO 
terminal; and (3) investigation of the potential forstoringeompu- 
ter programs and data on videodisks* 



*Th[S section presents some interesting videodisk projects and key devel* 
opments. The data presented here may be found in greater detail in 
**Video-diskTechnoloKyin Education: The Current Scene"by Paul F. 
Merrill and Junius L. Bennion in the NSPI Journal (Nov* 1979). 
18-26. 
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Resources: Journals and Magazines 



Many journals and magazines are available to help the aspiring 
microcomputer user. Some are Quite technical, some deal with 
busi ness concerns^ some deal primarily witjj software at a detailed 
levelt some deal with educational concerns in a general wayi and 
some treat the area of personal applications. There are monthly* 
himonthlyi and quarterly periodicals, the print quality ranging 
from pulp base paper to slick stock in multiple colors. A few 
journals and magazines are distributed in cassette or disk form 
readable by a specific brand of microcomputer An advantage of 
this approach is that programs listed are usually directly 
runnable. 

These resource journals and magazines have been divided into 
two sections: (1) general journals and ma^^inesand (2) machine- 
specif journals and magazines. In the latter category, the journal 
or magazine is usually devoted toa particular brand of n?achi*ieort 
in some rare cases* to a particular microcomputer chip; e.g.t 6502. 
The "Focus" column provided for the general journals shows what 
the ganeral tendency is for a publication. 

The resource lists are as complete as possible but each month 
seems to bring forth a new journal or magazine. 



General Journals and Magazines 

Key to letters in Tocus" column: 
H = hardware emphasis— technical 
S =softwar^program emphasis 
B = business emphasis 
P = personal computer applications 
E = education emphasis Focus 

HtS BYTE: The Small Systems Journal 
McGraw-Hill 
70 Main Street 
Peterborough, NH 03458 
$18/yr, $2 newstand 
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E,P Cmifiiw Compxitinfj 

Creative ComputinK Prciia 
Box78£>-M 

' Morristowiit NJ 07960 
15/yr.. $2 ncwstand 

EtP.S CalciilatorH/Cowputtrii 
DYMAX 

RO. Box 3120. Dept. 42 
Menlo Park. CA 94025 
$12/yr.— 12 issues 

E The Computing Teacher 
Computing Center 
Eastern Oregon SUte College 
La Grande, OR 97850 
SlO/yr.t 7 issues 

Note. This journal is published by the International 
Council for Computers in Education and is aimed at the 
pre-college level 

S.H Dr. Dobb*8 Journal of Computer Calwtkenics and 
Ortkodmtiwk 
People's Connputer Co. 
Box E, 12^S EI Camino Real 
Menlo P^,CA 94025 
$]5/yr.t $2nw/stand 

H,S, KUoband Micrbfompiiting 
B,E, 1001001 Inc. 
Pine Street 

Petersborough, NH 03458 
$18/yr., $2.50 newstand 

S ,B , P Interface 4 

McPheters, Wolfe and Jones 
16704 Marguardt Avenue 
Cerritost CA 90701 
$18/yr,t $2 newsUnd 

PtEtB Personal Computing 

Benwill Publishing Corp, 
1050 Commonwealth Avenue 
Boston, MA 02215 
$14/yr.t $2 newstand 
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Resources: Journals 



E,P,S Rvcrmtionat i,om}mthtff 
People's Computer Co* 
BoxE 

Menlo Parkt CA 04025 

$10/yr* $2 newstand 

ft 

P,S Robert PrtrncKi Magazine 
Robert Purser 
KO* Box 466 
El Dorado* CA 95623 

Note: The Winter 1980 issue contains a software diree- 
tory forTRS-80* Apple II, PET and ATARL 



Machine*Spectftc Journals and Magazines 

APPLE 

APPLESEED 
Softside Publication 
6 South Street 
Milford. NH 03055 
603-673-5144 
$15/12 issues 

THE APPLE SHOPPE (based on appHeations and tech nique) 

Apple Shoppe 

P,0- Box 7101 

Placentia,CA 92670 

714-996-0441 

$12/8 issues 

COMPUTE {Al'PLE, PET) 

Compute. 

PA Box 5119 

Greensboro. NC 27403 

919-272-4867 

$9/6 issues 

Micro; The 6502 Journal 
Micro 

Chelmsford, MA 
$15/yr subscription 
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NIBBLE 
NIBBLE 
Box ^26 

Lincoln MA 01773 ■ 
$15/8 issues 

SOFTSIDE: APPLE 
Softside Publications 
6 South Street 
Milford.NH 03055 
603-673-5144 
$15/12 issues 

TitS'80 

THE ALTERNATE SOURCE 
1806 Ada 
Lansing. MI 48910 
$9/6 issues. $2 newstand 



C/<0/lD(aeassette-based magazine) 
Box 1267 
Goleta. CA 93017 

$36/yr.— 12 issues on cassette for TRS-80 

80 MICROCOMPUTING 
lOOlOOlInc. / 
Pine Street / 
Peterborough. NH 03458 / 
603-924-3873/4 
$15/12 issues. $40/3 yrs, 

SO SOFTWARE CRITIQUE \ 
80 Software Critique 
P.O. Box 134 
Waudegan. IL 60085 
$24/yr./quarterly 

80-US (The TJtS-80 Users J^iirnat) 
80-US Journal 
' P.O. Box 7112 
Tacoma, WA 98407 
206-759-9642 / 
$16/6 issues. $31/2 yrs„ $45/3 yrs., $3 . ew'stasid 



II 



Resources; Journala 1 29 



PItOG/HO 

Softsidc Publications 
C South Street 
MUford, NH 03055 
C03-C73-5M'l 
$15/12 issues 

SOfTSmfJ: S'HO 
Softside Publications 
6 South Street 
Milford.NH 03055 
603-673-5144 
$18/12 issues 

T'PAL 

The Mail Mart 
San Francisco. CA 
$24/yr.,$l for sample 

TRS-80 Computing (nonprofit newsletter) 
Computer Information Exchange 
San Luis Rey* CA 
$15/yr. 

TRS'80 Monthly Newsletter 
Computronics Inc. 
Box 149 

New York, NY 10956 
$24/yr, $4 single issue 

The TRS-80 Notebook 
The TRS-80 Notebook 
R.R. #3 

Nazareth, PA 18064 
$l4/yr.. 12 issues 

ATARI 

/fi/£)/S (for cassette magazine for ATARI) 

IRIDIS 

Box 550 

GoleU,CA 93017 
$14.95/4 issues 
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SOFTSIDE: ATARI 
Softsido Publications 
6 South Street 
Mllfor^, NH 03065 
603-673-5144 
115/12 issues 

PET 

PET: Cunmr 
Cursor 
Goleta, CA 
$33/yr.,$3.95/8ingle 

OSI (Ohio Sdentifie) 

AARDVARK/Jmmalf&r OS/ 

AARDVARK Technical Services 

1690 Bolton - 

Walled Lake, Ml 48088 

313-624-6316 

PEEK (65) {the unofficial Ohio Scientific User's Journal) 

PEEK (65) 

62 Southgate Avenue 

Annapolis, MD 21401 

$8/12 issues 

HEATH KIT 

BLrSS{Heath kit computers) 
BUSS 

325-B Pennsylvania Ave. S,E, 
Washington, D.C. 20003 
$8.75/yr. 



13 V 



CHAPTER 13 



Resources: Languages, Disk Operating 
Systems, Editor/ Assemblers, and Utilities 



The most flexible and usoful microcomputer systems tend to be 
those with disk capability. Usually the manufacturer of the com- 
puter or the disk system makos available a disk operatingr system 
andalanguage(usually BASIC) which ean load or save progrrams 
and create and access data files. It is not normally possible to read 
data or programs from an Apple II to a TRS-80 or a SORCERER 
or a PET (or vice versa) usingr the manufacturer's supplied disk 
operating^ system. Perhaps Just as important, there are usually 
differences in programingr capability from BASIC to BASIC. Only 
in computersystemssharingracommon disk operatingrsysten can 
you reasonably expect to carry programs and/or data on disk from 
brand A computer to brand B. The "common" disk operating: 
system is CP/M. Not all CP/M disk operating: systems are equal 
thougfh. Some are modified to deal with internal design differences 
in the various microcomputers. 

If yoii want to useadifferent language* disk operating system* or 
both, what areyour options? The rest of this chapter is divided into 
four resource listsid) available languages»(2)available disk oper- 
ating systems* (3) editor/assembler systems* and (4) utility pro- 
grams to extend the usefulness of your microcomputer system. 
Please bear in mind that these resources are in addition to those 
supplied by your microcomputer manufacturer. 



Languages 



ALGOL 

ALGOL-60 



Available for: 



Lifeboat Associates 
2248 Broadway 
New Yorkt NY 10024 
212-580-0082 
TELEX 66 8585 
Unmodified CP/M. 
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APL (Interpreter— A Programing Latiffuagc) 



APL 

(based on the IBM APL 
lanffuafTc; and contains a 
limited subset features) 
Availahlc/or; 



The Software Exchanffc 
P.O. Box 68 
MiIford,NHo;J05f) 

TRS-80 Model I Level II. 32K (48K 
recommended), expansion interface 
and disk drive. 



BASIC INTERPRETERS 

(Beginners All purpose Symbolic Instruction Code} 



BASIC-80 
INTERPRETER 



Available /on- 



Basic I 

(Interpreter— 7 digit 
precision) 

Availahle/or: 



BASIC II 

(Interpreter— 12 digit 
precision) 

Available for: 



Softside: S-80 

BUSINESS BASIC 
(Interpreter— 12 digit 
precision plus random 
access files) 



Microsoft 

10800 NE 8th. Suite 819 
Bellevue. WA 98004 
206-455-8080 
TELEX 32 8945 

Unmodified CP/M, Modified TRS-80 
CP/M (1. Disk Format) (2. Memory 
Allocation). Modified APPLE Z-80 
CP/M (Disk Format). 

Computer Design Labs 
342 Columbus Avenue 
Trenton. NJ 08629 
609-599-2146 

Unmodified CP/M:Modified TRS-80 
Model I CP/M: TRS-80 Model II 
CP/M;TPM 

Computer Design Labs 
342 Columbus Avenue 
Trenton. NJ 08629 
609-599-2146 

Unmodified CP/M: Modified TR-80 
Model I CP/M: TRS-80 Model II 
CP/M: TPM. 



Computer Design Labs 
342 Columbus Avenue 
Trenton. NJ 08629 
609-599-2146 



ERIC 



139 



Resourcet: Languages 
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Arnilahkfor; 



Unmodified CP/M; Modified 
TRS-80 Model I CP/M; 
TRS-80 Model 11 CP/M; 
TPM 



LEVEL 111 BASIC 

AvnilnMefor; 



PBASIC-DS 
(Structured Basic 
interpreter) 
Amilable for: 



Microsoft 

Cassette Based TRS-80 MOD 1 Level 
II. 

Decision Systems 

P.O. Box 13006 

Denton. TX 76203 

APPLE II 32K, APPLESOFT 

ROM, and DISK II. 



TBASIC 

(Basic interpreter) 



Tarbell Electronics 
950 Doolen Place Suite B 
Carson. CA 90746 
213-538-4251 
213-S38-2264 

This BASIC has several interesting features. It allows labeling of 
lines rather than line numbering. It allows procedures and varia- 
bles to be local to the procedure. These features can be very useful. 
AvaUablefor: Unmodified CP/M (source for this 

BASIC is also available on disk) 



BoMC Compilers (Beginners All purpose S]i/n^olie 
Instruction Code) 



BASIC COMPILER 



Availahle for. 



Topaz Programing 
P.O. Box 80645 
San Diego, CA 92138 
Unmodified CP/M. 



BASIC COMPILER 



Available for:- 



Microsoft 

10800 NE 8th, Suite 819 
Bellevue, WA 986^ * 
206-455-8080 
TELEX 32 8945 

Unmodified CP/M; Modified TRS-80 
CP/M;TRS-80 MOD I DOS. 
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BASEX 

(a BASIC-liktt 

intermediate compiler 

language) 

A vailablefor: 

CBASlC-2 
(Semicompiler) ' 

Available for; 



SBASIC (Ultimate 
Computer Systems 
(a structured BASIC 
compiler) 
Available for: 



Tiny Comp 

{a tiny BASIC compiler) 



Available for: 



Interactive Microware, Inc. 
Box 771 

State College, PA 16801 
814-238-8294 
Unmodified CP/M. 

Lifeboat Associates 

2248 Broadway 

New York. NY 10024 

Unmodified CP/M; Modified TRS-80 

CP/M. 

313 Meadow- Lane 
Hastings. Ml 49058 
616-945-5334 

Unmodified CP/M; TRS-80 Model 1 
DOS. 

The Software Exchange 

P.O. Box 68 

Milford. NH 03065 

TRS-80 Model 1 Level 11 with 

cassette; TRS-80 Model 1 Level 11, 

32K. expansion interface and disk 

drive. 



C Interpreter (baaed on the Bell Laba Language) 

TINY C Tiny-C Associates 

(interpreter) ' ■ P.O. Box 269 

Holmdel. NJ 07733 
AmilaUefor: Unmodified CP/M; TRS-80 MOD 1 

DOS. 

C Compiler (based on the Bell Laba Language) 



C COMPILER 
(BDS) 



Available for: 



Lifeboat Associates 
2248 Broadway 
New York. NY 10024 
212-580-0082 
TELEX 66 8585 

Unmodified CP/M; Modified TRS-80 
CP/M. 
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Hettources: Languages 



COBOL (Common Business Oriented Language^ 



COBOL-80 
(COMPILER) 



AiHtilahlefor: 



MicrOEVoft 

10800 NE 8th. Suite 819 
Bcllcvuc, WA 98004 
206-455-8080 
TELEX 32 8945 

Unmodified CP/M: Modified TRS-30 
CP/M. 



NEVADA COBOL 
(a subset of ANSI-74) 
COBOL: a 16K eompilcr) 



Arailahtefar: 



Business Microproducts 
Livermore Financial Center 
1838 Catalina Court 
Livermore, CA 94550 
415-443-4876 

TRS-80 Level II Model I. expansion 
interface, 48K, disk and Modified 
CP/M. 



FORTH (COMPILER— Stack &riented language) 



TINY FORTH 
(compiler— stack 
oriented language) 
Amilahle for: 

APPLE FORTH 
(Compiler language 
stack oriented) 



Available for: 



The Software Farm 
Box 2304 DeptA-21 
Reston. VA 22090 
TRS-80 Mod I cassette only. 

Programma International, Inc. 

3400 WilshireBlvd. 

Los Angeles, CA 90010 

213-384-0579 

213-384-1116 

213-384-1117 

APPLE II, 16K, Cassette: APPLE 
II,32K,DiskII. 



MMS FORTH 
Interpreter and 
compiler) 

Available for: 



Miller Microcomputer Services 
61 Lake Shore Road 
Natick. MA 01760 
617-663-6136 

TRS-80 Model I cassette: TRS-80 
Model I DOS. 
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PETFORTH 
(Compiler lanfruagc 
stack oriented) 



Available for: 

TRS-80FORTH 
(eompiler lansruage 
3taek oriented) 



Available for: 



PrOfframma International, Inc. 

3400Wil8hirc Blvd. 

Lou Angeles. CA 00010 

213-384-0679 

213-384-1116 

213-384-1117 

CBM/PET, 16K Cassette. 

Profframma International Inc. 

3400Wilshire Blvd. 

Los Angeles. CA 90010 

213-384-0679 

213-384-1116 

213-384-1117 

TRS-80 Level li Model 1. 16K, 
eassette. 



FORTRAN (Compiler— Formula Tran slation 
Language) 

Apple FORTRAN 
(compiler) 3rd QTR 1980 



Available/or: 



FORTRAN-80 
(Compiler) 



Available/or: 



Apple Computer Inc. 
10260 Bandley Drive 
Cupertino. CA 95014 
408-996-1010 

APPLE II. APPLE Language 
System. DISK II (recommended 
system would have 2 drives). 

Microsoft 

10800 NE 8th. Suite 819 
Bellevue. WA 98004 
206-453-8080 
TELEX 32 8945 

Unmodified CP/M; Modified TRS-80 
CP/M; TRS-80 MOD. I DOS. 



LISP ( Compiler — List Procesaing Language) 

MuSIMP/muMATH-79 . Microsoft 

10800 NE 8th. Suite 819 
Bellevue. WA 98004 
206-455-8080 
TELEX 32 8945 



ResourceB: LanguageB 



Sophisticated mathematics package useful for solvin^^r equations 
andsimplifyingformulas. Performs symbolic integration anddif- 
ferentiationt finite precision into^er arithmetic* symbolic matrix 
inversion* and exact arithmetic* Useful in teaching arithmetic 
through ealeulus* 

Amilablefor: Unmodified CP/M* 

muLISP Microsoft 

10800 NE 8th. Suite 819 
Bellevua WA 98004 
206-455-8080 
TELEX 32 8945 

The language commonly used for artificial intelligence projects 
and in particular for list processing* 
Available/or: Unmodified CP/M* 



TLC-LISP 



Available for: 



The LISP CO- 

P*0* Box 487 

Re<Jwood Cityt CA 95044 

Unmodified CP/M (mem size 

unknown)* 



PASCAL (Compiler-structnred lanffunge) 



People's PASCAL I 
("tiny" compiler— subset 
of PASCAL) 



Computer Information 
Exchange* Inc, 
Box 158 

San Luis Rey* CA 92068 



This language is found on tape 3 and was written by John Alex- 
ander of Berwick^ Australia* Com piles slowly but has instructions 
on converting to disk, 

AvaUohlefcnr: TRS-80 Level \L 16Kt casaette* 



Computer Information Exchange 
Box 158 

San Luis Rey, CA 92O68 



TRS-80 People's 
PASCAL ("tiny" 
compiler version — 
a subset of PASCAL) 

This language version was developed by Chung and Yuen 
oriented toward cassette sortage and is tape No* 6* 
AvaUohleJor: TRS-80 Level II Model L 16K, 

cassette 



It 



)S 



138 



Guide to Microcomputers 



TINY PASCAL 
(compiler) 



Available for: 



Supersoft Associated 
P.O. Box 1628 
Champaign. IL 61820 
217-344-7596 

Unmodified CP/M: TRS-80 MOD I 
DOS. 



INTEGER PASCAL 
(Compiler) 



M & M Software Co. 

380 N.Armando, ft 2-19 
Anaheim, CA 92806 



Includes compiler and interpreter; translator available 
Available/or: APPLE II. 48K & DISK. 



Apple PASCAL 
(Compiler and disk 
operating system) 

Axmlablefor: 



OMSI PASCAL VI.2 



Available for: 

PASCAIVM 
(compiler) 



Available for: 
PASCAIVMT 

Amilable for: 



Apple Computer Inc. 
10260 Bandley Drive 
Cupertino. CA 95014 
408-996-1010 

Apple II. 48K. Disk II. (recom- 
mended system would have 2 drives). 

OREGON SOFTWARE 
2340 S.W. Canyon Rd. 
Portland. Oregon 97201 
503-226-7760 
TWX: 910-464-4779 
Unmodified CP/M. 

Digital Marketing 
2670 Cherry Lane 
Walnut Creek. CA 94956 
415-938-2880 
Unmodified CP/M. 

MT Microsystems/Lifeboat 
1562 Kings Cross Drive 
Cardiff. CA 92007 
714-753-4856 

Unmodified CP/M;Modified TRS-80 
CP/M. 



SUPERPASCAL 
(PASCAL Z) 



Ithaca Intersystems, Inc. 
1650 Hanshaw Road 
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(Compiler) 



AmUahli'fur: 

UCSD PASCAL 
(Compiler and DOS) 



Aiailahtefor: 

UCSD PASCAL 
(Compiler) 



Available for: 
UCSD PASCAL 

Available for: 



P.O. Box !)1 
Ithaca. NY 14850 
607-257-0190 
TWX: 61 0255 4346 
Unmodified CP/M. 

Softech Microsystems 
9494 Blach Mountain Road 
San Diego, CA 92126 
714-578-6105 
TWX: 910-335-1594 
Unmodified CP/M (48K). 

FMG Corporation 
P.Or Box 16020 
Fort Worth. TX 76133 
817-294-2510 

TRS-80 Level II Model I. expansion 
interface, 48K only, disk. 

PCD Systems 
323 Keuka Street 
Penn Van, NY 14527 
315-536-3734 
TRS-80 Model II. 



Disk Operating Systems 



Apple II Disk Operating Systems 

CP/M Microsoft 
(Modified for use on Consumer Products 
Apple Disk 11) 10800 NE 8th, Suite 507 

Bellevue.WA 98004 

206-454-1315 

This version uses a Z-80 processor aeeessory eard for the Apple II 
and included Mierosoft Disk BASIC- This BASIC is easily one of 
the most powerful on the market 
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A viiilahle fnr: Apple II, 48K. Disk II (recom- 

mended systems would have twcdiak 
drives). 

Apple Computer Inc. 
10260 Bandley Drive 
Cupertino. CA 96014 
408-096-1010 

Apple n,52K, extra PROMS 
(included in DOS 3.3 kit), and Disk 

n. 

Optimized Systems Software 
Shepardson Microsystems Inc. 
20395 Pacifica Dr.. Suite 108A 
Cupertino. CA 95014 
408-257-9900 

rating system, a BASIC, a file handler, and 

APPLE II 48K with disk. 

•ating Systems 

Lifeboat Associates 
2248 Broadway 
New^ork. NY 10024 

212- 58(^0082 
TELEX^ 0501 

SORCERER, 32K-48K. Micropolis 
MOD I disl^rive {V/'); SORCERER, 
32K-48K. Mieropolis MOD II disk 
drive (O SORCERER. 32K-48K, 
Vista disk drive W'); SORCERER. 
32K-48K. MICROMATION 8" disk 
drive. 

MDOS Micropolis Corporation 

7959 Deering Avenue 
Canoga Park. CA 91304 

213- 703-1121 

Includes an interesting version of Microsoft BASIC. 
Available for: SORCERER. 32K-48K. expansion 



DOS 3.:) 

(disk operating system) 
x3rdQtrl980 

\ 

AMilablefor: 



OSS 

(disk operatinK system) 



Availableasadisk 
an assembler. 

Available for: 

SORCERER Disk 

CP/M 

(Unmodified) 



Available/or: 
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interface ,nd MICROPOLIS MOD 1 
OR MOD II disk drives. 



TRS-80 Disk Operatino Systems 



NEWDOS 

(disk operating syatem 
and disk modifieations 
for assembler/ editor) 
Available for: 



NEW DOS/80 

(disk operating system. 

assembler/editor 

modifieations 



APPARAT 

7310E.Prineeton Ave. 
Denver. CO 80237 
303-741-1778 

TRS-80 Level II Model I. expansion 
interface, 32K, disk. 

APPARAT 

7310 E- Princeton Ave. 
Denver. CO 80237 
303-741-1778 



Allows variable record lengths, mix or match drives (35, 40. or 77 
track drives). 8" drives, security boot up. 
Available for: TRS-80 Level II Model I. expansion 

interface. 32K-48K disk. 



TRS-80 CP/ M 
(modified CP/M 
disk operating system) 



Available for: 



Small System Software 
P.O. Box 366 

Newbury Park, CA 91320 
LIFEBOAT Associates 
2248 Broadway Suite 34 
New York, NY 10024 
212-580-0082 

TRS-80 Level II Model I. expansion 
interface, disk, 16K-48K. 



CP/M 

(modified CP/M 
disk operating system) 

Available for: 



FMG Corporation 
P.O. Box 16020 
Fort Worth. TX 76133 
817-294-2510 

TRS-80 Level II Model L expansion 
interface, 16K-48K. disk. 



TPM 

(disk operating system- 
runs CP/M programs 
also) 



Computer Design Labs 
342 Columbus Avenue 
Trenton, NJ 08629 
609^599-2146 
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Available/or: 



TRS-80 Model I, 32K-48K expansion 
interface and disk: Model II. 



Editor/ Assembler Systems 

Assembler 



Avai((tl>lv/or: 

CO-RliSIDENT 
ASSEMBLER 

Available /or: 



Quality Software 
6660 Reseda Blvd. Suite 106 
Reseda. CA 91336 
213-344-6699 
Atari 400/800. cassette. 

Microproducts 
1024 17th Street 
Hermosa Beach, C A" 90254 
APPLE II. 16K. cassette, 



EDITOR/ASSEMBLER Microsioft 
PLUS 

Available /or: 



LISA INTERACTIVE 
ASSEMBLED 



A vailable/or: 

MACRO-80 
(ASSEMBLER) 



Available /or: 



EDIT-80 
(EDITOR) 



Available /or: 



TRS-80 Level II Model 1 16K. 

Programma International, Inc. 

3400 Wilsh ire Blvd. 

Los Angeles. CA 90010 

213-384-0679 

213-384-1116 

213-384-1117 

APPLE II. 32K. Disk II. 

Microsoft 

Consumer Products 
10800 NE 8th. Suite 507 
Bellevue, WA 98004 
206-454-1315 

Unmodified CP/M; Modified TRS-80 
CP/M; TRS-80 MOD I DOS. 

Microsoft 

Consumer Products 
10800 NE 8th. Suite 507 
Bellevue, WA 98004 
206-454-1315 

Unmodified CP/M; Modified TRS-80 
CP/M; TRS-80 MOD I DOS. 
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MACRO ASSEMBLEll/ 
EDITOR 

Amilablefor; 



S-C ASSEMBLER II 



A vail able far: 

6 CHARACTER Label 
Assembler/Editor 



Available fiyr: 



Eastern Houac Software 
3239 Linda Drive 
Winston-Salem. NO 27106 
CBM/PET, Cassette; CBM/PET. 
32K and 2040 Disk system: APPLE 
II. Cassette: APPLE 11. Disk 11: 
ATARI, Caaactte. 

S-C Software 
P.O.Box 5537 
Richardson. TX 75080 
Applell.ltJK. Cassette- 

Microproducts 
2107 Artesia Blvd. 
Redondo Beach. C A 90278 
213-374-1673 

Apple IL32K-48K and Disk 11. 



Utilities 

APPLE-DOC 

{a documenting editor) 



Southwestern Data Systems 
P.O.B0X 582-M 
Santree,CA 92071 
714-562-3670 



Allows global editing of Applesoft Basic programs and the gener- 
ation of a variables cross listing. 



Available for: 



CMDSTR* 

(creates and executes a 
disk file of commands 
through one command or 
AUTO. Boot into BASIC 
and program.) 



APPLE II, APPLESOFT and 
Cassette: APPLE II, APPLESOFT 
and Disk. 

ELCOMPCO 
P.O. Box 6133 ' 
Albany, CA 94706 



DOSDMD* *A11 on the same cassette 

(Submit a list of DOS commands at one time) 
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COPYKILE* 

(AUowB dinfflo disk user to copy file from ono disk to anothcr- 
TRSDOS2,aTRSDOS2.3) 



Amilabtefiyr: 



DAKINS UTILITIES 
(Useful programB for 
disk/ file copy* disk 
patehing etc.— technical) 
Available for: 



TRS^aO Model I Level IL 
expansion interface and disk drive. 

Dakins Corporation 
RO.Box 21187 . 
Denver, CO 80221 
303^426-6090 

APPLE IL 48K, 2 Disk IPs and 
Printer, 



DIAGNOSTICS I 
(Operational tests 
for computer flystem) 



Available for. 



Supersoft Associates 
RO.Box 1628 
Champaign. IL 61820 
217^344^7596 

217-384-0847 (Technical Hot Line) 
Unmodified CP/M; TRS-80 MOD I 
DOS, 



FILETRAN 
(converts TRSDOS files 
to CP/M files, converts 
Level II BASIC state- 
ments to Microsoft 
MBASIC TRSDOS and 
CP/M directories) 
Amilahlefcr: 



FINDISK II 
(master catalog program 
to show contents of all 
your disks) 
Available for: 



Business Microproducts 
Livcrmore Financial Center 
1838 Catalina Court 
Livermore, CA 94650 
415-449-4412 



TRS-80 Model I Level II, 32K, 
expansion interface, disk drive, and 
CP/M disk operating system as well 
as TRSDOS, 

Documan Software 
Box 38-A 

Kalamazoo, MI 49005 
616-344 0805 

TRS-80 Model I Level II 32K, expan- 
sion interface and disk drive. 



MASTER CATALOG EIHam Associates 
FOR CP/M 2400 Bessemer Street 
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(keeps track of all Woodland Hills, CA 91367 

files on all diskettos) 

AvaUable for: Unmodified CP/M. 

PROGRAMMER'S Sonthwcstern DalaSystcms 

UTILITY PACK P.O.B0X 582*M 

(Miacellaneous useful but Santrcct CA 92071 

somewhat technical . 714-562*3670 
programs) 

Available for: APPLE II Cassette; APPLE II Disk, 

RX (diflk version) The Software Exchange 

6 South Street Box 68 
Milford, NH 03055 
603 573-5144 

AvaHahlefor: TRS-80 Level II Model I, 32K. 

expansion interface and 1 disk, 

SINGLE DRIVE COPY Progressive Software 
(Diskette Copy Program) RO.Box 273 

Plymouth Meeting. PA 19462 
Available for: APPLE IL 32K. Disk IL DOS 3,2, 

UTILITY PACK Progressive Software 

(useful programs for disk P.O,Box 273 

file maintenance) Plymouth Meeting, PA 19462 

Allows automatic conversion of Integer Basic program to Apple- 
soft format, appending 2 Integer Basie into single program, 
Integer Basie program copien and binary program copy routine. 
Available for: APPLE II and Disk IL . 
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CHAPTER 14 



Resources: Books, Available Program 
Guides and Sources of 
Educational Programs 



Many books are available on computers, languages, lists. avalN 
able programs, and tech nicalinformationon the processor^chips"* 
and accessory "chips** (circuits) used in microcomputers. 

The resources listed in this chapter are a selected representation 
of the available field. The only technical books listed are those 
which could be useful in specialized "programing on your micro- 
computer. No bookson the hardwareof microcomputers are listed. 
This lidt is divided as follows: 

1. General foofcs— ranges from general speculative literature 
through easy-to-use programing books on BASIC to books on 
profiting from use of your microcomputer. The book on profit- 
piaking is presented for its programingtechniquesrather than the 
profit potential 

2. Computer Lartguage Books— rwg^ from a book on usingthe 
CP/M disk operating system (a must) through books on program- 
ing in BASIC. COBOL. PASCAL, and FORTRAN to a book that 
compares and shows the features of the variousdialectsof BASIC. 
This last book is very useful if you need to know how to convert a 
program written in one BASIC dialect to another 

S. Boofeso/ZVofTTdms—rangesfromgamesthrough simulations 
to useful general purpose programs. 

-4. Available Program Gutdcj?— bibliographies and source lists 
of programs for microcomputers. 

5. Technical but Useful Boofcs— ranges from books on how to 
create graphics, through using special software capabilities built 
into the mici!ocomputer, to book showing how to retrieve pro- 
gram and daia thought to be forever lost on a disk. 

tf. Computer EduccUion and Literacy JWhienaii— ranges from 
computer lessons on cassette through a computer literacy course 
with filmstrips to a set of eight videociassettes on microcomputers. 

7~ Selected Sources of Educational Software— presenis the com* 
panies known to the author which have concentrated on educa- 
tional software or companies which have a fair number of good 
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educational programs for microcomputers. 
School/ Media Applicatiom 
Each month brings new announcements of books* equipment* 
languages* and companies offering microcomputer programs; tis 
resource list can at best be a starting point* 



General Books 

Banicand the Pentohdl Computer* Thomsis A- Dwyerand MargotCritch- 

field* Addi3on-Wc3ley: Reading* Maas,* 1978* 438 pp. 
,The Bent of Creative Computing VoL /* David Ahl (Ed). Creative 

Computing Press; Morrlstov^fn* N J-* 1976* 316 Pp- 
The Best of Creative Computing VoL 2, David H. Ahl (Ed.). Creative 

Computing Press: Morristov^fn* N J** 1977*323 pp. 
The Bent of Micro Vol t (Kim* Pel> Apple). Micro: Chelmsford* Mass. 
The Bfst of Micro Vol 2{Km^ Pet* Apple). Micro: Chelmsford. Mass. 
Computer Applications in Instruction: A Teacher*8 Guide to Selection and 

Une, Judith Edv^ards* Antoinette S. Ellis* Duane E. Richardson^ 

Donald Holznagel* and Daniel Klassen. Time Share (a Houghton 

Mifflin Company): Hanover* N.H.* 1978^202 pp. 
Computer Lib EhreamMachineB^Theodor H.Nelson. Hugo's Book Service: 

Chicago* III.* 19T4» 127 pp. 
How to Profit from Your Personal Computer* T.C, Lewis. Hs^den Book 

Co.* Inc.: Rochelle Park* N J. 1978. 191 pp- 
Microcomputers and the StTs: A Guide for Teachers* Christine Doeer. 

Hayden Book Company* Inc.: Rochelle Park* N.J.* 1979* 177 pp. 
The Mind Appliance: Home Computer AppHcations* T.G. Lewis. Hayden 

Book Co.* Inc.: Rochelle Park* N J.* 1578* 137 pt- ■ 
Peanut Buttex ^^d Jelly Guide to Computers, JerW Willis^ Dilithium 

Press* Forrest Grove. Oreg.* 1978* 225 pp. ISBrv)-9l8398-13-4. 
Robots on Your Doorstep* Nels Winkless and Iben prowning. Robotics 

Press: Portland* Oreg.* 19*^8* 179 pp. 
Running Wild—The Next Industrial Revolution* Adam Osborne, 

Osbornc/McGrav^f-Hill* Inc: Berkeley* Calif.* 1979* 181 PP- 



Computer Languag^e Books 

The Basic Handbook, David A. Lien. Gjmpu-Soft Publishing: San Diego* 
' 1979* 360 pp. Covers more than 50 dialects of BASIC. ISBN 
0-932760-00-7* 

BCffinner'a Manual for the UCSD PASCAL System, Kenneth U Bov^fles. 

McGrav^f-Hill* Inc.: Berkeley/1980. ISBN 0-07-006745^7* 
rA€B>Ti;Booifco/Pi4SCi4£^ Blaise W.Liffick(ed.). Byte BooksDivision* 
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McGraw-Hill Inc.: Berkeley. CnllL 1980. 
How to GriStnrted w^t^A CP/M^ Cnrl Townscnd* Dilithlum Press: Forrest 

Grove. Oreg., 1979. ISBN 0*918^98*32-0. 
Mu Coniputer Liken Me Wkm I Speak BASIC. Bob Albrecht. Dllithium 

PrcM: Forrest Grove, Oreg., 1972, 61 pp. ISBN 0-198138-12-6. 
PASCAL USER Manual aftd Report (2nd Edition). Jensen and Wirth. 

SprinirerVerlajp New York, N.Y., 1975. ISBN 0-387*90144*2. 
Programming in PASCAL Peter Grogoiio. Addison Wesley: ReadirttC, 

Mass., 1978. ISBN 0*201-02473-X. 
A Simpli/itd Guide to Fortran Programing. Daniel McCracken. John 

Wiley & Sons: New York, N.Y., 1974. ISBN 0-471-B8293-X. 
Structured COBOL. Ruth AshUy. Jokn Wiley & Soiw, Inc.: Mew Y(yrk. 

AT. Y» Apr. lOSa S20 pp. ISBM o4ri'053e2-r. 
TRS-SO BASICf Bob Albrecht and Don Inman. Jol*.i Wiley & Sons, Inc^ 

New York. N.Y. 



Books of Programs 

JO^ fiaJtieCam^^ David H.Ahl (Ed J. Creative Computing Press: Morris- 
town, NJ., 1978. 

More Basic Computer Games. Creative (Computing Press: Morristownt 
N J., 192 PP* 

Some CmittOT B>4S/C Adam Osborne Associates, Inc.: Berke- 

ley, Calif.. 1978, 192 PP* (The programs in the book are also available 
on cassette for the PET and the TRS-80.) 

80 Prograins/or the TRS'8(K Jim Perry and Chris Brown (ed.). 1001001, 
Inc.: Peterborough* N-H., 1979^ Second printing, 234 pp- (These pro- 
grams are in TRS-80 BASIC and generally, could be adapted to other 
BASICS.) 



Available Program Guides 

Apple II Software Directory: Vol 2. Gaines. Demo, and Utility. 
WIDL Video: Chicago, III, 1979, 45 pp. 



Technical But Useful Books 

Inside Level II: A Guide to the Effective Use of Your TRS-fiO ROM, John 
Blattnen Mumford Micro Systems, Box 435-E, Summerland. CA 
93067. 805-969-4557. 
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Introductim to TRS*iiO Gntphiri^, Bob Albreeht anti Don Inman, Dll- 
ithium Prcflfl: Forrest Grove. OroR,, 1979, ISBN 0'9t839ti'i8-ri, 

TRS*80 Duivmembled Handbook, ItM, RIchardBon, HIchHeld EnJiincor- 
ir\jt Ltd; Chautauqua. N,Y,t 1980. (10 pp, 

TKS-HO DUk wd Other MyHterieHt HX,PennlnJIton, International 
Jewelry Guild, tnc; Upland. Caiir. 1979, ISBN 0-9M200-00-6, 



Computer Education and Literacy Materials 

Cmtitmter Programing: BASIC Educational Activities. Inc, 
for MicrocmnputerH P,0,Box 392 

Freeport, NY 11520 

A step-bystop computer literacy 
course. Includes color sound 
f ilmstrips and comprehensive 
teachers guide. 



Little Computers , , , See How 
They Run 

A series of 8 videocassette 
education programs. 



Plus Teaehing Pac 
Seventeen lessons used 
to teach the most frequently 
used BASIC statements. 



Available M: APPLE II. 32Kt 

The Te(\cher Plus 
Lessons are used to teach 
the basics while complex 
examples are available in 
running form, (17 lessons) 

AvailableM: APPLE IL 32K. 



EVOLUTION 1 
Eleetronic Data Systems 
Corp, Center 
7171 Forest Lane 
Dallas. TX 75230 
800-527-0278 

Charles Mann & Associates 
Micro Software Division 
Customer Relations Branch 
7594 San Remo Trail 
Yucca Valley. GA 92284 
714-365-9718 
Disk IL ; , ^ 

Charles Mann & Associates 
Micro Software Division 
Customer Relations Branch 
7594 San Remo Trail 
Yucca Valley, CA 92284' 
714-365^9718 
DiskIL 
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Sources of Educational Software 

Thv atta ExiH^rk nce Micro Power & Lijfht Co. 

(4!<lucutional courHcwurc) 1108 Keystone. DcpL C 

13773 N- Central Exprasswuy 
Dallas, 1X76:143 
214-234-8233 

Covers mathematics, »pclling« 
grammar, map reading, scien- 
tific method, critical reasoning, 
the human body, memory 
enhancement. 
Amilablefor: APPLE IL 



:Ap})te U Library 
(a large number of educational 
programs designed for che 
Apple II with Disk II) 



MECC Instructional Services 
Division 

2520 Broadway Drive 
Uuderdale, MN 55113 



A wide-ranging set of instruc* 
tional programs developed 
through the statewide Minnesota 
Educational Computing 
Consortium- 
See the 1979-80 Microcomputer 
Report of the Minnesota Educa- 
tional Computing Consortium-^ 



BASIC proaram^ far CONDUIT 
Education Iowa City, lA 

Covers biology, chemistry eco- 
nomics, education, geography 
humanitiest management scien* 
ces, mathematics* physics* politi* 
cal science, statistics, psychology 
and sociology. 

Available far: APPLE II and Disk II; CBM/PET 8K; TRS'80 
Model I, Level II, 32K expansion interface and disk. 
See also: Pipeline (the CONDUIT newsletter) 
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EUCLID 

A theorem-proving program 
which allowH hif^h school 
geometry students to work at 
their own rate* EUCLID repres- 
ents artificially intcllif?ent 
computer-assisted instruction 
written in extended BASIC. 
Program Listing Cost: about 
$2.00 payable to Taylor Allerdice 
High School 

Description: Theorem proving 
with EUCLID, Kelanic^ Thomas 
J. Creative Computing, 
July 1978, 60-63. 



Thomas J. Kelanic. 
Taylor AUderdicc High School 
2409 Shady Avenue 
Pittsburght PA 1G217 



Children's education forTRS-80 Med Systems 

Level II 16K-PLAYFUL P.O.Box 2675 

PROFESSOR-tutoring in Chapel Hill NC 27415 
integer mathematics and frac- 
tions in graphic game style. 

MONEY MASTER 

covers counting of paper money 

and coins in a graphic game 

format. 



Educational Software for 
TRS'80 (80+ programs) 
elementary* biology* science* 
accounting* inath» history^ 
economics* foreign language* 
business ed., geography* games 



Micro Learningware 
Box 2134 

North Mankato, MN 56001 
507-625-2205 



Educational Software for Mercer Systems* Inc. 

TRS'80 UI'UK 87 Scooter Lane 

Hicksville* NY 11801 

ALP/fA-ages 4-7- 

to teach alphabet recognition 

(cassette) 
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SlGMA^gmdes 1-3 producos 
random soricA of ainKlo digit 
addition problems (of form 3 + 5= 8) 
(cassette) 

PET Prqfettaor Cow Bay Computing 

(70*les3on package on math Box B16 

operations— whole numberst Manhassett NY 11030 
fraction, and decimals) . 

Amilable for: CBM/PET, 16K, cassette; CBM/PET, 32K, Disk 

Education Software Cook's ComputerCo. 

1906 Bailey Dr. 
Marshalltown, lA 50158 

School Media Applications 

The Microcomputer and the School Media SpecialisU Pierre Barrette* 
Libraries Unlimited. Inc.: Littleion. CoL 1980 (summer). 200 pp. 
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